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GENERAL  MANAGER'S  REPORT 


As  a  municipal  utility  owned  and  operated  by  the  City  and  County 
of  San  Francisco,  the  Water  Department  is  under  a  public  man- 
date to  deliver  to  all  consumers  a  safe  potable  water  in  adequate 
quantity;  to  comply  with  all  applicable  federal  and  State  regu- 
lations for  water  quality  and  public  safety;  to  equitably  charge 
and  collect  for  water  services;  to  provide  for  the  needs  of  the 
present  and  future  through  continued  planning  and  improvements; 
and  to  conduct  all  departmental  operations  efficiently  at  reason- 
able cost. 

In  carrying  out  this  mandate  the  Water  Department  serves  water  to 
an  estimated  one  and  three  quarter  million  people  within  the  City 
and  County  of  San  Francisco,  most  of  the  urban  area  of  San  Mateo 
County,  the  cities  of  Palo  Alto,  Mountain  View,  Sunnyvale  and 
Milpitas  in  northern  Santa  Clara  County,  and  the  Hayward,  Sunol 
and  Fremont  areas  in  southern  Alameda  County. 

In  all  its  operations  the  Water  Department  is  entirely  self- 
supporting.     All  operations,  maintenance,  improvements,  taxes, 
bond  interest  and  redemptions  including  the  original  bond  issue 
for  purchase  of  the  Spring  Valley  Water  Company  are  paid  for  out 
of  revenues. 


WATER  CONSERVATION 


Due  to  the  severe  drought  conditions  brought  about  by  two  con- 
secutive dry  years  with  1976-77  being  the  driest  on  record,  the 
Public  Utilities  Commission  declared  the  existence  of  an  emergency 
on  January  25,  1977.     The  Public  Utilities  Commission  on 
February  22,  1977  directed  the  General  Manager  of  Public  Utilities 
to  prepare  a  mandatory  rationing  plan  to  effect  a  minimum  water 
use  reduction  of  25  percent  in  the  service  area  of  the  San  Fran- 
cisco Water  Department.    After  a  public  hearing,  such  a  plan  was 
adopted  by  the  Public  Utilities  Commission  on  March  22,  1977. 

The  Water  Conservation  Progrsim  had  a  serious  effect  on  all  phases 
of  the  Department's  operations.     The  reduced  water  consumption 
and  corresponding  reduced  revenues  resulted  in  budgetary  reductions 
in  the  capital  program  and  the  deferring  of  projects  whenever  pos- 
sible. .  Even  after  such  budget  reductions  were  accomplished  a 
rate  increase  was  required  to  meet  operational  costs.  Besides 
the  serious  fiscal  problems,  there  was  also  a  tremendous  increase 
in  work  load  in  administering  the  Water  Conservation  Program. 
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WATER  CONSERVATION  (CONTINUED) 


The  drought  and  the  Water  Conservation  Program  are  covered  in 
greater  detail  in  the  attached  "Highlights." 


CAPITAL  PROGRAM 


The  San  Francisco  Water  Department  area  includes  not  only 
San  Francisco,  but  also  most  of  the  Peninsula  cities  in  San 
Mateo  County,  and  other  South  Bay  communities  in  Santa  Clara 
and  Alameda  Counties.     In  the  last  twenty  years  systemwide 
Qonsumption    has  increased  62.6  percent.     In  the  last  five 
years  the  systemwide  consumption  decreased  8.8  percent,  mainly 
because  of  last  year's  drought.     Suburban  consumption,  which 
represents  about  60  percent  of  the  total  system  consumption 
today,  has  increased  only  moderately  in  the  last  ten  years  as 
compared  to  the  rapid  rise  experienced  in  the  1950 's  and  early 
1960's. 

To  meet  future  water  needs  the  Water  Department  plans  to  spend 
approximately  73  million  dollars  in  the  next  six  years  for 
capital  improvement  and  plant  rehabilitation.  Approximately 
42  million  dollars  of  this  capital  program  will  be  financed 
from  annual  revenues,  and  31  million  dollars  will  be  financed 
from  Water  System  Improvement  Bonds. 


RATE  INCREASE 


A  proposed  5.75  percent  rate  increase  with  a  reduced  "life- 
line" rate  for  San  Francisco  users  was  scheduled  to  be  in 
effect  on  July  1,  1976.     The  provision  for  a  "lifeline"  rate 
was  instituted  by  the  Public  Utilities  Commission  at  the 
insistence  of  the  Board  of  Supervisors.     On  June  30,  however, 
in  an  action  brought  by  suburban  resale  customers,  the  u.  S. 
District  Court  issued  a  restraining  order  against  implement- 
ation of  the  rate  increase. 

Without  the  rate  increase,  the  Water  Department  was  able  to 
fund  the  1976-77  budget  by  reducing  the  Capital  Program  and 
postponing  least  essential  projects. 

In  December  of  1976  the  Water  Department  recommended  a  budget 
exceeding  $31,000,000  and,  with  a  rate  increase  of  20  percent 
on  service  charges  and  water  sold.     This  rate  increase  was 
approved  by  the  Public  Utilities  Commission,  but  was  recalled 
from  the  Board  of  Supervisors  before  consideration,  due  to 
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RATE  INCREASE  (CONTINUED) 


the  impact  of  the  severe  drought  and  resultant  water  shortage. 
The  proposed  water  rate  increase  would  have  been  nearly  4  0 
percent  were  it  not  for  the  tremendous  reduction  in  Capital 
items. 

On  March  22,  1977,  with  the  adoption  of  mandatory  rationing, 
the  San  Francisco  Public  Utilities  Commission  considered  a 
new  rate  increase  proposal  by  the  San  Francisco  Water  Depart- 
ment.    That  proposal  included  a  15  percent  increase  in  all 
service  charges  and  a  48  percent  increase  in  water  charges. 
These  percentage  increases  were  to  be  applied  across  all  rate 
blocks.     The  Commission  postponed  final  action  until  Tuesday, 
March  29,  1977.     As  a  result  of  the  public  input  and  remarks 
by  members  of  the  Commission,  the  Water  Department  staff  had 
reexamined  its  proposed  budget  for  fiscal  year  1977-78,  which 
was  the  basis  for  the  rate  increase  requests. 

It  was  determined  that  sixteen  items  in  its  Capital  Program 
for  the  ensuing  year  may  be  reduced  in  funding  due  to  planned 
carryover  of  unexpended  funds  for  similar  items  in  that  cur- 
rent year.     Additionally,  review  of  the  Water  Department's 
budget  with  the  staff  of  the  Mayor's  Office  had  indicated  that 
some  reduction  in  funds  for  equipment,  temporary  salaries,  and 
various  contractual  service  could  be  made.     The  total  reduction 
amounted  to  an  additional  $1,549,891.     The  Water  Department  then 
recommended  that  the  rate  and  charge  increases  be  changed  to 
reflect  a  rate  increase  for  service  charges  of  10  percent  instead 
of  15  percent,  and  that  the  water  charge  increase  be  reduced  from 
48  percent  to  a  total  of  43  percent  applied  equally  to  all  rates. 
Of  the  43  percent  recommended  rate  increase,  10  percent  was 
requested  to  meet  continuing  inflation  and  routine  budgetary 
growth.     The  remaining  33  percent  represents  the  funds  needed 
since  the  Water  Department  will  be  marketing  only  75  percent 
of  the  water  sold  in  the  previous  year. 

Under  the  adjusted  budget,  the  Water  Department  will  be  able 
to  perform  essential  maintenance.     Most  of  the  capital  items 
eliminated  as  well  as  all  of  the  capital  items  eliminated  in 
the  1977-78  amended  budget  accompanying  the  earlier  request  for 
48  percent  water  charge  increase  should  be  reinstated  when  water 
sales  become  normal. 

On  March  29,  1977,  the  Public  Utilities  Commission  adopted  a 
new  rate  schedule  effective  July  1,  1977.  This  schedule  in- 
creased rates  by  10  percent  and  43  percent  for  service  charges 
and  for  water  purchases  respectively.  Also  adopted  with  the 
rate  increase  were  schedules  for  penalties  for  water  used  in 
excess  of  allotments  and  for  installation  and  removal  of  flow 
restrictors.     Rather  than  a  flat  percentage  increase  the  new  rates 
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RATE  INCREASE  (CONTINUED) 


were  based  on  applying  a  surcharge  of  9.7  cents  per  unit  (100 
cubic  feet  of  water)  plus  a  10  percent  increase  of  rates. 
Service  charges  were  increased  10  percent. 

Both  the  water  conservation  and  rate  increase  were  declared  by 
the  City  Planning  Department  to  be  exempt  from  environmental 
review  because  they  are  emergency  actions. 


COLLECTION  OF  UTILITY  TAX,    INDUSTRIAL  WASTE  SURCHARGE,  AND 

SEWER  SERVICE  CHARGE 


Under  City  Ordinances  the  Water  Department  is  charged  with  the 
responsibility  of  collecting  a  Utility  Tax,  an  Industrial  Water 
Surcharge,  and  a  Sewer  Service  Charge. 

Utility  Tax  collections  are  placed  in  the  General  Fund.  Funds 
collected  under  the  Industrial  Waste  Surcharge  and  Sewer  Service 
Charge  are  each  deposited  in  special  funds  under  the  jurisdiction 
of  the  Department  of  Public  Works. 

Taxes  and  charges  collected  during  1976-77  were: 


No  State  or  federal  agency  aid  was  available  during  the  fiscal 
year  1976-77. 


Utility  Tax 

Industrial  Waste  Surcharge 
Sewer  Service  Charge 


$ 


659,070 
319,811 
5,702,989 


$  6,681,870 


STATE  AID  AND  FEDERAL  AID 


Kenneth  R.  Boyd 
General  Manager 
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HIGHLIGHTS 


Drought 

We  reported  last  year  that  the  runoff  into  our  Bay  Area 
Reservoirs  was  one  of  the  smallest  on  record.     If  there  were 
any  doubts  of  last  year  being  a  drought  year,  the  year  just 
concluded  has  erased  all  doubts.     1976-77  was  the  driest  year 
on  record.     Two  consecutive  record  dry  years  has  left  San  Fran- 
cisco's total  water  storage  at  132.36  billion  gallons  on 
June  30,  1977,  approximately  45  percent  of  capacity.  Storage 
could  have  been  much  less  without  the  voluntary  conservation 
program  started  last  July  and  the  mandatory  rationing  program 
started  on  March  22,  1977. 

For  1976-77  Bay  Area  Reservoir  water  production  was  a 
minus  1.06  billion  gallons,  that  is,  evaporative  losses  ex- 
ceeded inflow.     Last  year  the  same  reservoirs  produced  84  0 
million  gallons  of  water.     The  average  production  for  the 
prior  forty  years  has  been  18.9  billion  gallons. 

The  Hetch  Hetchy  Reservoirs  in  the  Sierra  furnishes  over 
8  0  percent  of  the  water  used  by  San  Francisco  and  its  suburban 
customers.     Water  inflows  into  these  reservoirs  for  the  current 
and  previous  year  were  103  billion  gallons  and  160  billion 
gallons,  which  represents  27  percent  and  51  percent  respectively 
of  normal  inflow.     Under  the  provisions  of  the  1913  Raker  Act 
almost  all  of  these  two  year  runoff  belonged  to  the  downstream 
irrigation  districts.     It  is  only  because  of  the  city's  water 
storage  in  Don  Pedro  Reservoir  that  was  exchanged  that  San  Fran- 
cisco was  able  to  keep  a  major  portion  of  the  inflows.  Should 
the  drought  continue  for  a  third  year  our  storage  credit  in 
Don  Pedro  will  be  exhausted  by  May  of  1978.     Our  ability  to 
divert  Tuolumne  River  water  after  that  date  would  be  in  jeopardy 

The  one  thing  that  has  helped  most  in  extending  our  water 
supply  has  been  our  voluntary  conservation  and  our  mandatory 
rationing  programs.     The  first  six  months  of  1977  when  these 
plans  were  in  effect,  the  systemwide  consumption  was  approx- 
imately 34  billion  gallons  as  compared  to  50  billion  gallons 
for  the  same  period  of  1976,  a  32  percent  reduction.  The 
comparison  is  even  more  impressive  when  we  compare  the  three 
months  of  April,  May,  and  June  when  mandatory  rationing  was  in 
effect;  17.20  billion  gallons  compared  to  28.87  gallons,  a 
better  than  4  0  percent  reduction. 

Voluntary  Conservation 

At  the  end  of  June  of  1976  when  the  yearly  inflow  to  the 
City's  reservoirs  locally  and  in  the  Sierras  is  mostly  completed 
it  became  apparent  that  should  the  drought  continue  for  a  second 
or  possibly  a  third  year  our  water  supply  would  be  exhausted. 
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The  next  month  in  a  meeting  in  Redwood  City  all  our  sub- 
urban wholesale  customers  were  notified  of  the  possibility  of 
a  shortage  of  water.     Each  agency  was  requested  to  initiate  a 
program  to  eliminate  waste  and  to  conserve  water.     Notice  to 
the  public  of  the  impending  shortage  was  periodically  given 
through  the  media. 

Our  normal  rain  season  begins  in  October.     By  the  end 
of  December  1S76,  the  real  possibility  of  another  record  dry 
year  loomed.     Total  water  storage  here  and  in  the  mountains 
was  78.3  billion  gallons,  less  than  78  percent  of  the  101 
billion  gallons  used  in  the  year  1976.     Normally  the  heavy 
runoffs  into  the  mountain  reservoirs  runs  from  April  to  the 
end  of  June  when  the  snowpack  on  the  watershed  melts.  The 
first  snow  survey  made  on  February  4,  1977  shows  a  very  small 
snowpack. 

On  January  25,  1977,  the  San  Francisco  Public  Utilities 
Commission  declared  a  water  emergency  and  directed  the  Water 
Department  to  initiate  a  voluntary  conservation  program  to 
reduce  overall  water  use  by  10  percent. 

Suburban  wholesale  customers  and  the  largest  water  consumers 
in  San  Francisco  were  individually  notified  by  letter  of  the 
need  for  conservation  together  with  suggestions  for  reducing 
was  use. 

A  special  water  conservation  section  was  set  up  in  the 
Water  Department's  main  office  to  handle  all  conservation 
inquiries  and  to  disseminate  conservation  information. 

By  February  4th,  all  water  accounts  within  San  Francisco 
were  given  notice  of  the  water  shortage  and  requested  that 
each  reduce  their  consumption  by  10  percent.     The  notices  were 
sent  out  in  one  mass  mailing,  suggestions  on  ways  to  save  water 
were  also  included. 

February  and  March  systemwide  consumption  were  22  percent 
and  26  percent  less  than  the  same  months  in  1976.     It  would 
seem  that  the  voluntary  program  was  effective. 

Mandatory  Rationing 

The  March  2nd  snowpack  survey  of  the  Tuolumne  watershed 
showed  a  worsening  picture  indicating  much  smaller  runoff  for 
the  coming  months.     Total  San  Francisco  water  shortage  on 
March  1st  had  dropped  to  69.43  billion  gallons,  about  an  eight 
month  supply.     Although  the  storage  should  improve  in  April 
when  the  snow  melts  in  the  Sierra  watershed,  the  decision  was 
made  to  go  to  mandatory  rationing  to  insure  against  a  contin- 
uing drought. 

On  March  7th,  the  Water  Department  submitted  a  mandatory 
water  rationing  plan  to  the  San  Francisco  Public  Utilities 
Commission  to  reduce  consumption  by  25  percent.     The  Public 
Utilities  Commission  accepted  the  plan  and  set  March  22nd, 
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as  the  day  for  a  public  hearing  on  the  plan 


The  rationing  plan  was  given  wide  public  notice  through 
the  news  media  and  in  many  public  forums. 

At  the  conclusion  of  the  March  22  public  hearing,  the 
Public  Utilities  Commission  adopted  the  rationing  plan;  direct- 
ing that  it  be  placed  in  force  immediately. 

Under  the  adopted  plan,  suburban  wholesalers  were  to 
implement  their  own  rationing  plan  to  effect  a  net  25  percent 
reduction  in  use  as  compared  to  the  same  period  of  last  year. 

Within  San  Francisco  the  rationing  plan  was  unique,  unlike 
other  rationing  plans  then  in  effect  in  the  Bay  Area. 

Under  the  plan  the  residential  allocations  were  not  made 
on  the  per  capita  basis  nor  on  the  per  unit  basis.     Instead  the 
number  of  units  allocated  was  based  on  1976  use,  however,  re- 
quiring no  reduction  for  small  users  up  to  37  gallons  per  day. 
Use  beyond  this  minimum  requires  escalating  reductions,  larger 
users  were  required  to  cut  back  more,  up  to  50  percent  of  each 
increment  in  the  higher  ranges. 

Commercial  and  industrial  customers  who  use  water  in  their 
manufacturing  or  commercial  process  were  cut  back  10  percent  to 
lessen  economic  hardship. 

The  overall  rationing  programs  for  the  other  categories 
of  water  users  in  San  Francisco  is  shown  in  the  following 
tables : 

Type  of  Use  %  Reduction 

Residential  25.6 

Multipe  Dwellings  23.2 

Commercial  and  Governmental  27.8 
Agencies 

Industrial  10 

Irrigation  50 

Total  Overall  Reduction  25% 

The  San  Francisco  city  rationing  plan  provided  provisions 
for  appeal  of  allotments  and  would  allow  reasonable  adjustment 
for  specific  situations. 

Penalties  for  over-allotment  use  were  also  provided  for 
to  be  effective  on  July  1,  1977,  along  with  the  new  water  rates. 
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During  the  month  of  April  in  a  single  mass  mailing  to  all 
water  accounts  in  San  Francisco,  each  customers'  ration  allot- 
ment for  the  next  twelve  months  was  enclosed  with  a  Water 
Bulletin  including  a  message  from  Mayor  Moscone. 

The  implementation  of  the  allotment  program  required  a 
massive  effort  by  the  personnel  of  the  Water  Department  and 
the  Utilities  Computer  Center.     Notices  went  out  to  over 
160,000  accounts. 

By  the  end  of  Aprils  8,145  requests  for  exception  to 
individual  allotments  were  received  by  the  Water  Department. 
By  the  latter  part  of  May  approximately  14,000  requests  for 
adjustments  were  received.     Processing  these  requests  required 
a  tremendous  amount  of  man-hours.     The  Conservation  Unit  of  the 
Department  was  enlarged  with  temporary  help  to  handle  the 
deluge.     Even  then,  help  from  other  divisions  was  required  to 
reduce  the  backlog.     The  handling  of  exceptions  became  current 
by  the  end  of  May. 

The  effectiveness  of  the  rationing  program  can  be  measured 
by  the  following  results: 

April  28%  Reduction 

May  39% 

June  40%  " 

Federal  Drought  Aid 

To  help  alleviate  the  drought  in  the  Western  United  States 
the  Congress  enacted  an  Emergency  Drought  Relief  Act  early  in 
1977. 

On  June  1,  1977,  pursuant  to  the  provisions  of  this  act 
San  Francisco  applied  to  the  Federal  Government  for  grants  to 
fund  six  drought  relief  projects. 

1.     Connection  to  receive  surplus  water  from  the 
Presidio  of  San  Francisco. 

2»     Connection  between  San  Francisco  and  California 
Department  of  Water  Resources  Aqueduct  to  receive 
state  water. 

3.  Fund  Conservation  program. 

4.  Fund  leak  detention. 

5.  Study  reactivation  of  abandoned  Sunset  Wells  in 
San  Francisco. 

6.  Installation  of  emergency  pumps. 
Total  cost     -  $1,882,250 
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A  Federal  grant  of  20  percent  or  $376,450  was  received. 
The  Public  Utilities  Commission  accepted  the  grant  on 
August  1,  1977. 

State  Water  Purchase 

When  the  severity  of  the  current  drought  became  apparent, 
the  Metropolitan  Water  District  of  Southern  California  at  the 
State's  request  agreed  to  release  375,000  acre  feet  of  their 
water  entitlement  to  the  north.     The  loss  was  to  be  made  up 
by  increasing  pumping  from  the  Colorado  River  Aqueduct. 

On  February  23,  1977,  the  Water  Department  applied  to 
the  State  Department  of  Water  Resources  for  a  30  MGD  supply. 

The  State  has  agreed  to  sell  10,000  acre  feet  (3.26 
billion  gallons)  of  water  to  San  Francisco  for  approximately 
1  million  dollars. 

The  purchase  agreement  was  being  finalized  at  the  end  of 
the  fiscal  year. 

Transfer  State  Water  to  Marin  County 

To  aid  the  severly  impacted  Marin  Municipal  Water  District, 
a  five  power  agreement  between  the  San  Francisco  Water  Depart- 
ment, the  State  Department  of  Water  Resources,  the  City  of 
Hayward,  the  East  Bay  Municipal  Utility  District,  and  the 
beneficiary,  Marin  Municipal  Water  District  was  signed  on 
March  21,  1977. 

Under  the  agreement,  San  Francisco  agreed  to  take  water 
releases  from  the  South  Bay  Aqueduct  into  San  Antonio  Reservoir 
and  deliver  treated  water  from  the  Sunol  Filtration  Plant  into 
the  City  of  Hayward  system.     Actual  cost  to  San  Francisco  shall 
be  reimbursed  by  Marin.     Water  taken  by  Hayward  is  transferred 
to  Marin  via  the  East  Bay  Municipal  Utility  District  and  the 
emergency  pipeline  on  the  Richmond-San  Rafael  Bridge, 

Delivery  from  the  State  into  San  Antonio  Reservoir  began 
on  April  5,  1977,  at  the  rate  of  10  million  gallons  per  day 
(MGD) .     Deliveries  to  Hayward  also  began  on  April  5. 

As  of  June  30,  1977,  the  end  of  the  fiscal  year,  approx- 
imately 58  0  million  gallons  was  received  from  the  State  and 
290  million  gallons  delivered  to  Hayward,  leaving  a  balance 
of  290  million  gallons  to  Marin's  credit. 

Water  from  Presidio 

A  connection  between  the  water  supply  of  the  Presidio  and 
the  City's  main  was  completed  in  early  June,  1977.  Beginning 
June  14,   surplus  water  from  the  Presidio's  Lobos  Creek  source 
entered  the  city's  system.     At  the  end  of  the  fiscal  year, 
June  30,  the  total  delivery  from  the  Presidio  amounted  to  four 
and  one-quarter  million  gallons. 
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The  Department's  leak  detection  contractor  was  utilized 
in  determining  if  the  excessive  amount  of  water  was  being  used 
by  the  various  areas  under  the  jurisdiction  of  the  Recreation 
and  Park  Department  as  well  as  by  other  City  Agencies. 

With  the  cooperation  of  the  Commercial  Division  and  the 
Recreation  and  Park  Department,  extensive  surveys  were  made 
of  the  water  usage  in  Golden  Gate  Park  and  the  San  Francisco 
Zoo,     Unaccounted  use  of  City  water  in  Golden  Gate  Park  was 
reduced  from  350,000  gallons  per  day  to  18,520  gallons  per 
day.     Additional  savings  were  also  realized  by  adjustments 
in  their  operation.     Usage  in  the  zoo  was  reduced  by  approx- 
imately 50  percent  by  effecting  repairs  and  making  changes 
in  their  operations. 
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GENERAL  WATER  SUPPLY  INFORMATION 


TRANSMISSION 

1976 -77 AVERAGES 


244.8  M.G.D. 


HETCH  HETCHY  RES, 


S.2  M.G.D. 

CALAVERAS  RES. 

M.G.D. 

12.4  M.G.D 

SAN  ANTONIO  RES. 

M.G.D. 


PILARCITOS  RES. 


V 


Y8.9  m.g.dY 

— <3 — 


V 


FILTER  PLANT 


-t>- 


SUNOL  PUMPS 
l.O  M.G.D. 


SAN  ANDREAS  RES, 


O  M.G.D. 


RVINOTON 
PUMPS 


FILTER  PLANT 


A 


□ 


78.6M.G.D. 


C.S.  PUMPS  363  V 
43.8  M.G.a  M.G.a 


OlCRYSTAL  SPRINGS  RES. 


4  29>. 


77.5*  M.G.D. 


5 

M.G.D. 


(c6n SUMPTION  E.  of  C.S.95.£(VrGZ^<K 


(cm 


CONSUMPTION  N.  of  C.S.45.3M.GD.  W" 


,  (Consumption oHSAN  francisco  area  9Z.Qm>g.d.^ 

Includes  o  portion  of  San  Moteo  County 


TOTAL  SUBURBAN  140.5  M.G.D. 
SAN  FRANCISCO  92.0  M.G.D. 
SYSTEM   TOTAL      232  5  M.G.D. 
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WATER  PRODUCTION,   TRANSMISSION  AND  CONSUMPTION 


RAINFALL 


Gaging  Station  1976-77  Comparison  to  Normal 

Crystal  Springs  Cottage  11.13  inches  44% 

Pilarcitos  22.61  inches  51% 

Calaveras   (Alameda  Co.)  12.03  inches  55% 


WATER  PRODUCTION 


1975-76  1976-77 


MG 

MGD 

MG 

MGD 

Sunol  Filter  Galleries 

1,028.8 

2.8 

690.9 

1.9 

Calaveras 

306.6 

0.8 

-  395.6 

-  1.1 

San  Antonio 

5.5 

0.1 

-  281.3 

-  0.8 

Crystal  Springs 

204.4 

0.6 

-0- 

-0- 

San  Andreas 

115.5 

0.3 

-  409.2 

-  1.1 

Pilarcitos 

207.6 

0.6 

29.1 

0.1 

TOTAL 

5.2 

-  1.0 

WATER  IMPORTATION 


1975-76  1976-77 


MG  MGD  MG  MGD 


Hetch  Hetchy  Sources  70,278.8  192.0  89,334.5  244.8 
Sunol  Valley 

Filtration  Plant  19,790.4  54.1  5,708.9  15.6 

Irvington  Pumps  24.2  0.1  -0-  -0- 


WATER  CONSUMPTION 

Million  Gallons  %  Decrease  over 

Per  Day  Previous  Year 

City                                          92.00  -  18.0 

Suburban                                14  0.53  -  12.0 

Systemwide                            232.53  -  14.4 
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PER  CAPITA  USE  IN  SAN  FRANCISCO 
1940  1950  1960 


1970 


1976-77 


Average  Daily 
Consumption 

in  S.F.    (MGD)       47.9  68.9  8  0.7  98.9  87.4 


San  Francisco 

Population  634,536  775,357  740,316  715,674  659,000 


Average  Daily 
Use  Per  Capita 

(Gallons)  76  89  109  138  133 


Classes  of  Consumers 
(Percentage  of  Total 
San  Francisco  Con- 
sumption) : 


Residential  39.4  37.7  39.1  36.5  36.3 

Commercial*  & 

Industrial  51.8  54.5  52.4  54.5  54.8 


Municipal  & 

Miscellaneous        8.8  7.8  8.5  9.0  8.9 


♦Commercial  includes  apartments. 
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REVENUE  AND  EXPENDITURE 


REVENUE 


The  Water  Department  is  entirely  self  supporting.     All  oper- 
ating costs,  taxes,  capital  costs,  bond  interest  and  bond 
redemption  are  paid  from  revenues.     In  addition,  the  Department 
furnishes  free  water  to  other  San  Francisco  city  departments 
that  are  tax  supported. 

Water  Sales  were  9.3  percent  less  than  for  the  previous  year. 
Net  sales  in  San  Francisco  produced  50.4  percent  of  the  water 
sales  revenue,  with  the  balance  of  49.6  percent  coming  from 
deliveries  outside  of  the  city. 

Metered  Quantities  Revenue 

San  Francisco  38.0%  50.4% 

Suburban  62.0%  49.6% 

Most  suburban  sales  are  to  other  agencies,  who  in  turn  resell 
the  water  through  their  own  distribution  systems. 

The  following  tables  give  detail  of  revenue  sources  and  ex- 
penditures: 
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SOURCE  OF  INCOME 


$  37, 06b, 390 


Miscellaneous 
Income 

$  1,619,687 
4.3f« 


Water  Sales 
San  Francisco 

$  13,939,5^7 
37.6% 


Water  Sales 
Suburban  District 

$  14, 762, 21b 
39. b% 


I 


DISPOSITION  OF  INCOME 


$  37,068,390 
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SAN  FRANCISCO  WATER  DEPARTMENT 

COMPARISON  OF  BUDGETED  AND  ACTUAL  EXPENDITURES    (INCLUDING  ENCUMBRANCES) 

FISCAL  YEAR  1976-77 


DESCRIPTION  BUDGET  ACTUAL  -UNDERCOVER 


Irenuanenx,    oa±aJ.  XSS 

o 
J 

,  X  J  7 

,  i6  ±  4 

^  / 

O  J  J 

,  0 1  u 

y 

^  u  ^  , 

D  I.'  *« 

Allowance  for  Overtime 

25 

,000 

23 

,261 

1, 

739 

Overtime  &  Holiday  -  Crafts 

291 

,000 

290 

,998 

- 

2 

Allowance  for  Holidays 

18 

,595 

14 

,153 

- 

4, 

442 

Extended  Work  Week 

68 

,000 

60 

,656 

- 

7, 

344 

Compensation  in  Lieu  of  Sick  Pay 

161 

,953 

155 

,930 

- 

6, 

023 

Temporary  Salaries 

70 

,000 

39 

,787 

- 

30, 

213 

Temporary  Salaries  -  Crafts 

240 

,000 

220 

,011 

- 

19, 

989 

Salaries  Crafts 

5 

,616 

,839 

4, 

748 

,775 

— 

868, 

064 

Salaries  Gardeners 

261 

.047 

253 

,634 

— 

7, 

413 

TOTAL  PERSONAL  SERVICES 

$ 

9 

,891 

,648 

$ 

8, 

440 

,815 

450, 

833 

Contractual  Services 

1 

,492 

,208 

1, 

487 

,650 

— 

4, 

558 

Materials  &  Supplies 

1 

,510 

,000 

1, 

383 

,626 

— 

126, 

374 

Compensation  Insurance 

100 

,000 

100 

,000 

-0- 

Judgments  &  Claims 

363 

,487 

366 

,699 

3, 

212 

Fidelity  Insurance 

500 

1 

,195 

695 

Automobile  Insurance 

30 

,102 

-0- 

— 

30, 

102 

Fire  Insurance 

4 

,769 

11 

,466 

6, 

697 

Other  Insurance 

44 

,223 

44 

,223 

-0- 

commissions  ror  uoxxec^ions 

1  o 

f\f\r\ 

1  A 

14 

o  o  o 
f  Zq  2. 

3 , 

/Id 

Assessments 

5 

,000 

1 

,514 

3, 

486 

Membership  Dues 

1 

,830 

1 

,287 

— 

543 

Fees,  Licenses  &  Permits 

5 

,500 

5 

,936 

436 

Retirement  Allowances 

1 

,765 

,944 

1, 

825 

,040 

59, 

096 

Social  Security 

470 

,755 

416 

,546 

54, 

209 

Health  Service  System 

249 

,728 

241 

,232 

_ 

8, 

496 

Taxes 

1 

,743 

,229 

1, 

741 

,841 

1, 

388 

Services  of  Other  Departments 

523 

,914 

523 

,914 

-0- 

Electronic  Data  Processing 

499 

,528 

499 

,528 

-0- 

TOTAL  OPERATING  BUDGET 

$18 

,720 

,365 

$17, 

106 

,794 

$-1, 

613, 

571 

Equipment 

$ 

56 

,620 

$ 

47 

,656 

$- 

8, 

964 

Additions  and  Betterments 

1 

,019 

,000 

1, 

019 

,000 

-0- 

Reconstruction  &  Replacement 

2 

,574 

,125 

2, 

574 

,125 

-0- 

Bond  Interest  &  Redemption 

5 

^045 

,378 

5, 

045 

,378 

-0- 

TOTAL  BUDGET 

$27 

^415 

,488 

$25, 

792 

,953 

$-1, 

622, 

535 

I 
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SAN  FRANCISCO  WATER  DEPARTMENT 
COMPARISON  OF  ESTIMATED  AND  ACTUAL  RECEIPTS 


FISCAL  YEAR  1976-77 


RECEIPTS 


REVENUE                                      BUDGET                     ACTUAL  -UNDERCOVER 

Collections  from  Sale  $  30,125,000  $  29,353,939  $  -  771,061 
of  Water 

New  Installations                        125,000                  251,870  126,870 

Rents                                               800,000                    913,256  113,256 

Interest                                         210,000                   162,584  -  47,416 

Sale  of  Walnuts                             10,000                     12,530  2,530 

Miscellaneous  Revenue   25,000   28  ,  387   3  ,387 

TOTAL  GROSS  REVENUE  $  31,295,000  $  30,722,566  $  -  572,434 

RECEIPTS  BY  TRANSFER 

From  Unappropriated  $     4,120,488  $     3,070,387  $-1,050, 101 
Revenue  (Prior  Year) 

TOTAL  RECEIPTS  $  35,415,488  $  33,792,953  $-1,622,535 
LESS 

Allocation  of  Revenue  $     8,000,000  $     8,000,000  -0- 

to  Hetch  Hetchy  Project 
Allocation  of  Revenue 

to  General  Fund                        -0-                          -0-  -0- 


TOTAL  BUDGET  $  27,415,488  $  25,792,953  $-1,622,535 
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DISTRIBUTION  AND  CONSUMPTION 


SYSTEMWIDE  METERED  DELIVERIES 


Within  the  City  of  San  Francisco  the  Department  distributes, 
delivers  and  meters  water  directly  to  consumers.     Outside  of 
San  Francisco,  water  is  delivered  and  metered  from  trans- 
mission mains  to  water  purveyors  who  distribute  to  customers 
in  their  service  areas. 


METERED  DELIVERIES 


1976  -  1977 


City* 

Suburban** 


Million  Cubic 
Feet  Year 

4,265.7 

6,943.7 


Systemwide  11,209.4 


Decrease  Over 
M.G.D.  Percent  Prior  Year 


87.4 
142.3 
229.7 


38.0 
62.0 
100.0 


7.5% 
12.8% 
10.9% 


*Includes  321.0  million  cubic  feet  (2^401.1  million  gallons) 
used  by  municipal  non-pay  accounts. 

**Includes  129.9  million  cubic  feet   (971.7  million  gallons) 
used  by  suburban  non-pay  accounts. 
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TOTAL  WATER  SALES 

FISCAL  YEAR  -  1976-77 

Metered  Delivery  (1) 
100  Average 


Area,  Utility  or  District 

Cu. 

Ft. 

MGD 

Charges  $ 

SAN  MATEO  COUNTY 

Bay shore  City 

(Dimond  Public  Utility  District) 

98 

,586 

0. 

20 

26, 

909 

Brisbane,  City  of 

119 

,165 

0. 

24 

28, 

250 

Guadalupe  Valley  Municipal 
Improvement  District 

104 

,017 

0. 

21 

29, 

392 

Daly  City,  City  of 

1 

,593 

,582 

3. 

27 

360 , 

233 

Colma   (Broadmoor,  Calif.  Water 
Service  ComDanv) 

259 

,966 

0. 

53 

58  . 

846 

South  San  Francisco  (Calif. 
Water  Service  Company) 

2 

,647 

,891 

5. 

43 

585, 

121 

North  Coast  County  Water  District 

1 

,642 

,593 

3. 

37 

343, 

526 

Coastside  County  Water  District 

262 

,663 

0. 

54 

62, 

022 

San  Bruno,  City  of 

1 

,161 

,966 

2. 

38 

270, 

999 

S.F.  International  Airport 

641 

,927 

1. 

32 

166, 

713 

Millbrae*  Citv  of 

1 

,  280 

.  566 

2 . 

62 

280, 

972 

Burlingame,  City  of 

2 

,061 

,616 

4. 

22 

450, 

498 

Hillsborough,  Town  of 

1 

,316 

,287 

2. 

70 

295, 

213 

San  Mateo   (Calif.  Water 
Service  Company) 

5 

,341 

,260 

10. 

95 

1,085, 

833 

Belmont  County  Water  District 

1 

,713 

,212 

3. 

51 

376, 

668 

San  Carlos   (Calif.  Water 

1 

,837 

,460 

3. 

76 

402, 

425 

Service  Company) 
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TOTAL  WATER  SALES 

FISCAL  YEAR  -  1976-77 

Metered  Delivery  (1) 
100  Average 

Area,  Utility  or  District  Cu»  Ft.        MGD  Charges  $ 

SAN  MATEO  COUNTY  (Cont'd.) 

Westborough  County  Water  District  405,545         0.83  88,801 

Redwood  City,  City  of  3,790,707         7.77  796,752 

Redwood  City   (Calif.  Water  Service  415,653  0.85  96,906 
Company) 

Cordilleras  Mutual  Water  Association  2,093  0.01  945 

Palomar  Park  County  Water  District  22,985  0.05  7,115 

Woodside   (Calif.  Water  Service  1,202,377        2.46  252,578 

Company ) 

Bear  Gulch  District  (Calif.  957,666        1,96  214,946 

Water  Service  Company) 

Menlo  Park,  City  of  1,608,427         3.30  357,101 

Menlo  Park,    (Calif.  Water  Service  1,823,185        3.74  399,727 

Company) 

East  Palo  Alto  Water  District  875,495        1.79  187,314 

(Formerly  Ravenswood  Water 
District) 

Skyline  County  Water  District  40,693        0.08  12,037 

Estero  Municipal  Improvement  District  1,468,012        3.01  311,886 

Los  Trancos  County  Water  District  24,010        0.05  7,3  03 

Other  Water  delivered  in  San  Mateo  459, 041        0. 94  149,331 

County 

TOTAL  FOR  SAN  MATEO  COUNTY  35,178,646       72.09  7,7  06,362 


24 


TOTAL  WATER  SALES 

FISCAL  YEAR  -  1976-77 

Metered  Delivery  (1) 
100  Average 


Area,  Utility  or  District 

Cu.  Ft. 

MGD 

Charges  $ 

SANTA  CLARA  COUNTY 

Palo  Alto,  City  of 

7 

,285,207 

14. 

93 

1,523,749 

Purissima  Hills  County  Water 
District 

572,335 

1. 

17 

126,472 

Mountain  View*  Citv  of 

4 

,451,730 

9. 

12 

912, 927 

Moffett  Field 

696 .105 

1. 

43 

144 ,723 

Sunnvvale .   Citv  of 

5 

,085,922 

10. 

42 

1 . 063 .665 

Agnew  State  Hospital 

23,790 

0. 

05 

9,032 

Milpitas,  City  of 

2 

,203,620 

4 . 

52 

575,019 

San  Jose,  City  of 

205,361 

0 . 

42 

46,610 

Santa  Clara  Water  Department 

286,554 

0 . 

59 

67,052 

Other  Water  delivered  in 

1 

,051,806 

2 

15 

229,361 

^;5'n"l"a   Plrifa  Countv 

TOTAL  FOR  SANTA  CLARA  COUNTY 

21 

,862 ,430 

44. 

80 

4.698. 610 

ALAMEDA  COUNTY 

Alameda  Countv  Water  District 

3 

.713 .261 

7. 

61 

824  278 

Newark   (various  consumers) 

167,387 

0 . 

34 

40 ,261 

Hayward  Municipal  Water  System 

6 

,643,187 

13. 

61 

1,384,631 

Sunol  -  Domestic  Supply 

38,323 

0. 

08 

16,983 

Vallecitos 

276,008 

0. 

57 

60,106 

Other  Water  delivered  in  Alameda 

258,724 

0. 

53 

30,987 

County 

TOTAL  FOR  ALAMEDA  COUNTY 

11 

,096,890 

22. 

74 

2,357,246 
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TOTAL  WATER  SALES 


FISCAL  YEAR  -  1976-77 


Metered  Delivery  (1) 
100  Average 


Area,  Utility  or  District 

Cu.  Ft. 

MOD 

Charges 

$ 

TOTAL  FOR  SAN  MATEO,   SANTA  CLARA, 
&  ALAMEDA  COUNTIES 

68 ,137, 966 

139. 63 

14,762, 

218 

SUBURBAN  NON-PAY  MUNICIPAL 

1,298,945 

2.67 

TOTAL  SUBURBAN 

69,436,911 

142.30 

SAN  FRANCISCO  COUNTY 

San  Francisco 

Oft      »  A  ^     1  C  C\ 

39,446/760 

80.84 

13,939, 

546 

San  Francisco  Non-Pay  Municipal 

3,210,258 

6.58 

Total  for  San  Francisco  County 

42,657,018 

87.42 

TOTAL  FOR  SAN  FRANCISCO  WATER 
DEPARTMENT  SYSTEM 

(1)     Metered  delivery  does  not  include 

112,093,929 

229.72 

28,701, 

764 

system  loss 

which  for 

amounted  to  1.2  percent  of  total  water  sales. 

(2)     Represents  total  billing  for  water  sold  without  adjustment  for 
allowances,  etc. 
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CITY  DISTRIBUTION  DIVISION 


Responsibilities  and  Functions 

This  Division  is  responsible  for  all  facilities,  pipelines, 
and  mains  for  the  delivery  of  water  to  consumers  in  the  City. 

Additionally,  the  responsibility  for  maintaining  the  Depart 
ment*s  physical  plant,  operating  equipment,  and  automotive  equip 
ment  belong  to  the  major  shops  operated  by  this  Division.  The 
Division  also  operates  the  Department's  central  warehouse  and 
pipe  yard. 

The  field  forces  work  on  new  construction  of  mains  and 
services,  maintenance  of  facilities,  and  emergency  services.  A 
Department's  gateman  responds  to  all  fires  of  two  alarms  or 
more  to  regulate  valves  to  provide  increase  water  pressure  as 
needed. 

Major  Facilities 

City  Corporation  Yard:     includes  Division's  administrative 
office,  central  control  headquarters;  machine,  meter,  auto, 
carpenter  and  pattern  shops;  truck  and  auto  storage;  warehouse 
and  pipe  yard. 

13  reservoirs  and  large  tanks  with  a  total  capacity  of 
414  million  gallons 

7  small  tanks 

4  pump  stations  with  capacity  from  10  to  50  million  gallons 
per  day  each. 

17  small  pump  stations 

Approximately  1,200  miles  of  water  mains 
Number  of  Personnel 

Office  staff  20 
Shops  51 
Field  143 


Total 


214 


Fiscal  Year  Operating  Results 


1975 

-76 

1976-77 

1. 

Main  breaks  and  leaks  repaired: 

92 

136 

2. 

New  services  installed: 

594 

723 

3. 

Services  repaired: 

1, 

477 

1,569 

4. 

Services  renewed:  by  S.F.W.D. 

4, 

687 

2,798 

by  contract 

104 

551 

5. 

Linear  feet  of  mam  flushed: 

2, 099 , 

610 

0 

6. 

Individual  services  flushed: 

190 

106 

7. 

Valves  operated  and  checked: 

6, 

129 

3,460 

8. 

Valves  repaired  and  rebuilt: 

200 

163 

9. 

Service  maintenance: 

13, 

601 

14,237 

10. 

Meters  installed: 

4, 

086 

4,409 

11. 

Meters  repaired:     in  shop 

4, 

199 

3,770 

in  field 

5, 

628 

7,888 

12. 

Hydrants  installed  and  relocated 

i: 

60 

12 

13. 

Main  extensions: 

46 

12 

14. 

Connections : 

54 

52 

15. 

Leak  detection  survey:  miles  of 

main 

107 

85 

16.  During  the  year  the  shops  repaired,  rebuilt,  or 
fabricated  diesel  engines,  motors,  pumps,  special 
pipe  fittings,  valve  operators,  etc.     The  auto 
shop  performed  all  routine  as  well  as  major  mainten- 
ance on  the  Department's  fleet  of  trucks  and  autos. 

17.  Water  main  inventory  -  City  Distribution  System: 

Main  inventory  7/1/76  1,178.7  miles 
New  main  added  1976-77  4.8 
Old  main  removed  1976-77  1.8  " 

Main  inventory  6/30/77  1,181.7 


28 


WATER  IMPOUNDMENT  AND  TRANSMISSION 


Responsibilities  and  Functions 

The  responsibilities  for  water  impoundment  and  trans- 
mission rest  with  the  Department's  Suburban  Operations 
Division,  which  is  made  up  of  two  operating  parts.  The 
Peninsula  operations  is  responsible  for  facilities  in  San 
Mateo  and  Santa  Clara  Counties,  the  Alameda  operations  for 
facilities  in  Alameda  County. 

The  principal  function  of  the  Division  is  to  operate 
and  maintain  the  transmission  pipelines,  pump  stations,  and 
reservoirs  to  deliver  water  to  our  suburban  customers  and 
to  San  Francisco.     The  Division  also  manages  the  watersheds, 
pipeline  rights-of-way,  and  other  lands  of  the  City,  totaling 
over  62,000  acres. 

Major  Facilities 

Crystal  Springs,  San  Andreas,  Pilarcitos,  Calaveras, 
and  San  Antonio  Dams  and  Reservoirs. 

Four  Bay  Division  pipelines. 

Coast  Range,  Pulgas,  and  Crystal  Springs  Bypass  Tunnels. 

Five  major  pipelines  north  of  Crystal  Springs  to  San 
Francisco. 

Six  pump  stations. 

Millbrae  Corporation  Yard. 

Sunol  Headquarters  for  Alameda  Division. 
Personnel  Resources 

Salaries  36 

Crafts  82 

Total  118 

1976-77  Operating  Results 

1976-77  was  the  second  record  drought  year  in  succession. 
Runoff  into  the  Peninsula  reservoirs  from  the  infrequent  showers 
was  insufficient  to  compensate  for  the  evaporation  from  the 
reservoir  surfaces.     Import  from  Hetch  Hetchy,  which  was  at 
the  Aqueduct  capacity  of  300  mgd  for  seven  months  permitted 
restoration  of  normal  storage  levels  in  all  reservoirs  by  early 
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spring.     This  recovery  from  the  abnormally  low  levels  of 
last  year  was  greatly  aided  by  the  adherence  of  our  consumers 
to  first  the  10  percent  voluntary  cutback  in  February,  and 
then,  the  mandatory  25  percent  rationing  program  instituted 
by  the  Department  on  March  22. 

Because  of  extreme  high  fire  danger  in  the  Peninsula 
watershed  the  State  Department  of  Forestry  formally  declared 
it  a  "Hazardous  Fire  Area"  and  closed  it  to  entry  from  June  20 
to  November  1. 

Vandalism  and  trespassing  on  watershed  lands  are  increasing 
problems.     The  number  of  trespassers  evicted  during  the  year 
runs  into  the  thousands. 

Nine  large  leaks  in  transmission  pipelines  were  repaired 
during  the  year. 

The  number  of  meters  tested  and  calibrated  during  the 
year  was  158.     These  are  the  large  size  meters  on  resale 
services . 

The  work  of  Suburban  Divisions  is  connected  with  the 
operations  and  maintenance  of  the  following  listed  facilities 
and  equipment : 

62,000  acres  of  watershed  and  other  lands.     Vandalism  and 
trespassing  are  increasing  every  year. 

18  5  miles  of  all  weather  roads.     These  are  mostly  gravel 
roads  requiring  periodic  grading  and  reestablishment  of  drain- 
age ditches,  etc. 

63  miles  of  property  fences.     Fences  are  periodically 
checked;  broken  or  missing  fences  are  repaired  or  replaced. 

Over  100  miles  of  lease  boundary  fencing.     Fence  materials 
are  furnished  by  San  Francisco  Water  Department;  installations 
and  maintenance  by  lessee. 

Nearly  100  miles  of  fire  roads  are  maintained  on  the 
watersheds . 

Ground  and  landscape  maintenance  is  supplied  for  Peninsula 
and  Alameda  Yards,  public  areas  of  Sunol  and  Pulgas  Water 
Temples,  two  filtration  plants,  pump  stations,  balancing  reser- 
voirs, and  other  areas. 
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WATER  QUALITY  DIVISION 


Responsibilities  and  Functions 

To  insure  the  safety  and  purity  of  the  water  delivered 
to  consumers  by  applying  the  necessary  treatment  and  by 
employing  a  systematic  program  of  sampling  and  testing  to 
verify  compliance  with  State  and  Federal  Standards. 

The  division  also  has  the  responsibility  for  the  Depart- 
ment's radio  communication  and  security. 

Major  Facilities 

A.  Division  Headquarters  and  Laboratory  -  Mi librae  Yard 

B.  Sunol  Valley  Water  Treatment  Plant      -  80  MGD  Capacity 

C.  San  Andreas  Water  Treatment  Plant        -  40  MGD  Capacity 

D.  Various  Chlorination,  Fluoridation,  Turbidity  control, 
and  Lime  treatment  stations. 

Personnel  Resources 

38  employees 
Fiscal  Year  Operating  Results 

Sunol  Valley  Water  Treatment  Plant    1975-76  1976-77 

Volume  water  treated  19,746  MG  5,827  MG 

Chemicals  used: 

Chlorine  368,497  lbs.  166,304  lbs. 

Alum  418,655  lbs.  196,040  lbs. 

Lime  623,318  lbs.  178,216  lbs. 

Others  7,220  lbs.  24,514  lbs. 

San  Andreas  Water  Treatment  Plant 

Volume  water  treated  19,67  0  MG  13,482  MG 

Chemicals  used: 

Chlorine  275,767  lbs.  69,841  lbs. 

Alum  188,217  lbs.  172,197  lbs. 

Sodium  Hydroxide  487,463  lbs.  373,928  lbs. 

Others  42,865  lbs.  42,784  lbs. 
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Chlorination  Stations 


Chlorine  Used  (lbs.) 


1975-76 


1976-77 


Hetch  Hetchy  Aqueduct  (Tesla  Portal)  1,088,557 


Sunol  Aqueduct 

Peninsula  Aqueducts  (four  stations) 
City  Distribution  (ten  stations) 
Hypochlorination  Station 


6,577 
216,163 
32,328 


1,227,782 
2,221 
271,805 
33,737 


5  Hetch  Hetchy  Mountain  and  2  Bay  Area  Locations 
used  total  1,618  gals.     14%  Sodium  Hypochlorite 
solution.     (1,568  gallons  used  in  fiscal  year  1975- 
76)  . 


New  Mains  Disinfected 

32,180  L.F. 
Fluoridation 


1975-76 


23,190  L.F. 


1976-77 


32,180  L.F. 


Fluoridated  water  is  served  only  to  consumers 
north  of  Crystal  Springs  and  the  City. 

Fluoride  treatment  is  applied  at  four  fluoride 
stations  and  at  the  San  Andreas  Water  Treatment 
Plant. 


Water  treated 

Hydrof luosilic  acid  used 

Sodium  Silicof luoride  used 


1975-76 


58,131  MG 


1976-77 


49,554  MG 


1,610,710  lbs.     1,733,502  lbs. 
185,960  lbs.  87,497  lbs. 


Corrosion  Control  Hetch  Hetchy  Aqueduct 

To  neutralize  the  corrosive  action  of  the  extreme- 
ly soft  Hetch  Hetchy  water,  lime  is  added  at  the 
Rock  River  Lime  Plant. 


1975-76 


1976-77 


Volume  of  water  treated 
Lime  used : 


70,240  MG  89,352  MG 

2,690,757  lbs.     3,538,917  lbs. 
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Reservoir  Turbidity  Control 


Three  alum  treatment  installations  which  controls  runoff 
turbidity  into  Crystal  Springs  and  San  Andreas  Reservoirs 
were  not  used  during  the  year  because  of  the  drought.  In 
197  5-7  6  the  first  year  of  the  two  year  drought  only  5,400 
gallons  of  alum  was  used  in  these  stations.     By  comparison, 
200,000  gallons  of  alum  was  used  in  1974-75. 

Reservoirs  Algae  Control 

The  five  Bay  Area  Reservoirs  were  treated  with  a  total 
of  28,7  90  lbs.  of  copper  sulfate  to  control  aquatic 
growth.     In  fiscal  year  1975-76  13,200  lbs.  were  used. 

Sampling  and  Testing 

During  the  year  thousands  of  water  samples  taken  from 
reservoirs,  transmission  pipelines,  and  the  City's 
distribution  system. 

The  Millbrae  laboratory  performed  the  following  number 
of  tests: 

1975-76  1976-77 
Chemical  30,880  35,000 

Microbiological  25,240  27,000 

Physical  16,280  26,000 


WATER  QUALITY  AND  OPERATIONS  DATA 

Water  quality  and  operations  statistics  for  the  year  are 
presented  hereafter  in  the  following  order: 

Chlorination  Stations 
Fluoridation  Station 
Lime  Treatment  Station 
Alum  Treatment  Station 

Copper  Sulfate  Treatment  of  Storage  Reservoirs 
(Tables  for  Bacteriological  and  Mineral  Analyses  may 
be  found  in  the  Miscellaneous  Statistics  section) . 
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OPERATION  OF  CHLORINE  STATIONS 
1976   -  1977 


LOCATION 

TOTAL 
OPERATING 

TIME 
(MONTHS) 

CHLORINE  USED  (lbs.) 

Division 

Station 

Station 
Total 

Division 
Total 

H.H.W.S. 

Tesla  Portal 

12 

1,227, 782 

1,227, 782 

A  1  i*im  Qr\rt 
/-\\  Ui  1  Ic^Uul 

U  1  U  V  CI  Uo 

- 

ounoi  /Auueouci 

12 

J u n o  1  vail ey  vv  .  i .  r , 

7.8 

loo,  >5U4 

loo,  OZO 

Peninsula 

Sunset  Supply  Line 

3  3 

38, 407 

Crystal  Springs  No.  2 

5.0 

52, 899 

jon  Anareas  ino.  jc 

12 

oo,  OUI 

Don  Aviareas  ino,  o 

12 

OHf  7vJ/ 

oan  Anareos  w.l.r. 

12 

AO  QAl 
OV,  o4l 

Z/Zf ovo 

City 

Distribution 

College  Hill 
Lombard 

12 
12 

2,742 
1,514 

McLaren  Pump 

12 

1,272 

Merced  Manor 

12 

2,413 

- 

Stanford  Heights 

12 

1,363 

Summit 

12 

431 

Sunset 

12 

11,711 

Sutro 

12 

1,469 

University  Mound  North 

12 

713 

University  Mound  South 

12 

10,109 

33,737 

Total  Chlorine  Gas  Used 
Plus  Total  Chlorine  as  Nc 

lOCL 

1, 702, 749 
1,941 

Total  Chlorine  Used 

1,704,690 
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COPPER  SULFATE  USAGE 


1976  - 

1977 

RESERVOIR 

DATE 

AMOUNT 
CUSO4  (LBS.) 

STORAGE 
(m.g.) 

ORGANISM(S)  NECESSITATING 
TREATMENT 

Calaveras 

Aug.  10,  76 
Feb.  8,  77 

4,704 
2,850 

9, 794 
9,657 

Aphonizomenon 
Aphanizomenon 

San  Antonio 

Aug.  10,  76 

3,435 

5,980 

Aphonizomenon 

Upper  C  .S  . 

0 

Lower  C  .S . 

Jan.  27,  77 

12,800 

8,498 

Melosira 

San  Andreas 

Dec.  27,  76 

4,400 

5,186 

Melosiro 

PilarcUos 

Aug.  10,  76 

600 

721 

Anobaeno 

Stone  Dam 

0 

TOTALS: 

28, 790 

39, 836 

Priest 

0 

Moccasin 

0 
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CONTRACTS 


CONSTRUCTION  CONTRACTS 


During  the  fiscal  year,  the  Engineering  Division  handled  24 
formal  construction  contracts  valued  at  $9,145,850.00, 
Twenty  were  new  contracts  awarded  during  the  year,  of  which 
11  were  completed  and  9  were  under  construction.     Four  contracts 
were  carried  over  from  the  previous  year  all  of  which  were 
completed  during  the  fiscal  year. 

The  work  done  under  formal  contracts  has  been  separated  into 
five  main  categories,  as  follows: 

No.  of  Total  Value 

Contracts  Description  of  Contracts 

7  Additions  and  Betterments  to  Supply  $  1,009,567.00 
transmission,  treatment  and  mis- 
cellaneous facilities 

4  Reconstruction  and  Replacement  of  1,207,284.00 

Water  Facilities 

1  Bond  Fund  Projects  4,756,970.00 

12  City  Distribution  Division  —  replace-  2,172,029.00 

ments  and  additions 

8  City  Distribution  Division  —  replace-  -0- 
ments  and  additions  -  incorporated  in 
Department  of  Public  Works  contracts 


$  9,145,850.00 


Work  done  under  contracts  of  BARTD, 
San  Francisco  Redevelopment,  Trans- 
portation and  Water  Pollution  programs 
(estimated  &  actual)     -  Total  2, 200, 000. 00 

GRAND  TOTAL  $11,34  5,850.00 
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PROFESSIONAL  SERVICES  CONTRACTS 


During  the  year  five  Professional  Services  Agreements  were 
made  with  private  consulting  firms.     This  type  of  agreement  is 
used  for  the  performance  of  work  that  requires  specialized 
experience  and  personnel. 

Professional  services  contracts  and  agreements  for  the  fiscal 
year  were  as  follows: 

1.  Waste  Water  Survey  -  The  Pitometer  Associates, 

2.  Recreational  and  Environmental  Planning  Services, 
Peninsula  Watershed  Lands  -  EDAW,  Inc. 

3.  Plans,  Specifications  and  Consulting  Services 
During  Construction  of  Addition  to  Sunol  Valley 

Water  Filtration  Plant  -  Brown  &  Caldwell  -  Montgomery. 

4.  Plans,  Specifications  and  Consulting  Services 
During  Construction  of  Balancing  Reservoir  for 
Crystal  Springs  By-pass  Tunnel  and  Appurtenant 
Pumping  Station  -  Brown  &  Caldwell  -  Montgomery. 

5.  Inspection  and  study  of  Earthquake  stability  of  Crystal 
Springs  Dam  -  W.  A.  Wahler  &  Associates  in  Association 
with  Lindvall,  Richler  &  Associates  and  Group  Ten 
Systems. 
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LAND,   LEASES,   PERMITS  AND  PROPERTY  TAXES 


LAND,   LEASES,   PERMITS  AND  TAXES 


Land  Transactions; 

At  the  beginning  of  the  fiscal  year  the  Department  owned  a 
total  of  62,269.96  acres  of  land.     Sales  during  the  year 
resulted  in  a  net  decrease  in  holdings  of  1.89  acres,  leaving 
a  new  total  of  62,268.07  acres. 


PURCHASES 
(Acres) 


SALES 
(Acres) 


Purchases : 


Sales : 


Sale  of  Property 
Condemnation  Action 


1,061 
0,829 


Net  Decrease  in  Acres  0  1.890 

Leases ; 

During  the  year  there  were  fifteen  new  and  renegotiated  leases. 

4  0    Agricultural  leases 
3  0  Others 


70  Total  Current  Leases 

Permits ; 

Sixty  revocable  permits  were  issued  and  eleven  revocable  were 
cancelled. 

15  Homeowners 

1  Organizations 

17  Governmental  Agencies 

14  Commercial 

8  Utility  Companies 
 5  Temporary 


60    Total  Permits 
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Land  and  Agriculture 
1976-77 


Miscellaneous  Receipts  from  Rentals    $  936,526 

Walnuts    12,530 

Total  Receipts  $  949,056 

Taxes 

The  Department  paid  total  property  taxes  in  other  counties 
as  follows: 


Alameda  County    $  925,464 

Santa  Clara  County    181,478 

San  Mateo  County    635,870 

Total  Taxes  paid  in  other  Counties  $1,742,812 
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WATER  RIGHTS  -  ALAMEDA  CREEK 


WATER  RIGHTS  -  ALAMEDA  CREEK 


In  accordance  with  the  1916  and  subsequent  1936  and  other 
Alameda  County  Water  District  Agreements,  the  Department  re- 
leased water  for  replenishment  of  the  underground  supply  of  the 
Niles  Cone.     The  total  release  entering  Niles  Cone  during  1976-77 
was  114.912  million  gallons. 

The  quantities  of  water  due  the  District  and  the  quantities 
released  by  the  Water  Department  to  the  District  for  replenishing 
the  underground  water  for  each  of  the  past  ten  years  are  as 
follows : 


YEAR 

DUE  THE  DISTRICT 

RELEASED  TO  DISTRICT 

1967-68 

265,512,000 

Gallons 

1,541,678,000  Gallons 

1968-69 

120,938,000 

II 

1,762,598,000 

1969-70 

78,683,000 

•1 

1,529,317,000 

1970-71 

468,548,000 

n 

1,674,187,000 

1971-72 

None 

n 

1,262,560,000 

1972-73 

189,533,000 

II 

683,516,000 

1973-74 

790,327,000 

n 

1,418,714,000 

1974-75 

254,610,000 

II 

1,430,995,000 

1975-76 

None 

II 

691,882,000 

1976-77 

II 

II 

114,912,000 

The  net  accumulated  advance  release  to  the  Alameda  County 
Water  District  since  1935  in  accordance  with  the  terms  of  the 
193  6  Agreement  amount  to  the  47,521  million  gallons  reported 
as  of  June  30,  1977. 

During  the  fiscal  year,  the  tenants  on  the  City's  Well  Field 
property  near  Pleasanton  pumped  about  204  million  gallons  of 
water  from  City-owned  wells  for  irrigation  of  this  leased  property. 

During  this  fiscal  year,  the  lessees  on  Department  lands  border- 
ing Laguna  and  Alameda  Creeks  at  Sunol  used  for  irrigation 
about  590  million  gallons  of  water  pumped  directly  from  these 
creeks. 
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FINANCIAL  STATEMENTS 


i 

■ 


ACCOUNTING  AND  AUDITING 


The  accounts  of  the  San  Francisco  Water  Department  are  main- 
tained strictly  in  accordance  with  the  requirements  of  the 
California  State  Public  Utilities  Commission  and  Section  64  of 
the  City  Charter.     The  accounts  of  the  Department  have  been  so 
coordinated  with  the  Controller's  system  that  no  encumbrance 
or  expenditure  against  budget  estimates  can  be  incurred  with- 
out prior  certification  from  the  Controller  that  funds  are 
available.     As  provided  in  Ordinance  9.0621,  an  annual  audit 
of  the  Department  is  made  as  of  June  3  0  by  a  firm  of  certi- 
fied public  accountants. 

1976-77  Operating  Expenses  show  a  net  increase  of  $1,806,212.23 
as  shown  by  the  following  tabulation: 

Operating  Revenue  Deductions 


Increase 


Decrease 


Source  of  Supply 
Pumping  Expenses 
Purification  Expenses 
Transmission  and  Distribution 

Expenses 
Customer  Accounts  -  Expenses 
Administrative  and  General 
♦Municipal  Taxes,  Comparison 
Miscellaneous  Expenses 
Taxes  Actual 

Provision  for  Depreciation 
Standby  Charge  &  Purchase  of 
Water 


Net  Increase 
TOTALS 


169,758.22 
115,325.00 


500,011.75 
511,211.84 


85,604.59 
255,123.00 
1,500,000.00 


$  143,055.18 
1,067,715.06 


90,102.97 
29,948.96 


$1,330,822.17 
1,806,212.23 


$3,137,034.40  $3,137,034.40 


♦Water  delivered  to  Municipal  Departments  offset  by  taxes. 

An  analysis  of  Revenue  and  Operating  Expenses  is  shown  in  the 
following  Exhibits  "A"  through  "E". 


45 


o 

i 


(\J 

O  C\J 

r-l  CM  i-l 

8 

8 

i-l 
ro 

i 

CO  l/N 

vO  lA  0\  t— 
m  CM  r-l  VO 

lA 
lA 

,000 

3- 

ro  CM 

n  O  r-l 

ir\ 

CVJ 
CD 

i-i 

"O  "O  'O 

a  a  a  c 


CO  r-<  ry 
^-  CVJ  \c 

J\  On  OS  O 


01  u  u  o 
p  u  u  u 
c  <  <  «< 


+>  +^  +> 

to  CO  CO 

OJ  t>  tl 

(4  h  b 

tJ  41  «J 


i  c  a  Q 

S  HI  M  M 


o 

ro 


CJ 


lA  r-f 
r-J  O 

CJ  J- 


4^ 


CO  t~- 
J-  O  r-l 
r-l  VO  J- 

O  r-l 

Q  CJ  CvJ 


J-  -3- 

\fi  CM 

C3 

OO 

«  CM 
O  CM 

d  t-^ 

COCO 
OJ  \D 

CO 

.* 

J- 

mco 

(J\  CVJ 
t-co 

o" 
1-1 

CM 

J- 

-*»■ 

O  CK 
CTvvD 


CO 

o 

0)  (4  -P 

0)   h  ^ 

CO  -p  03  O 

^  C  C3  1-1 

M          O  O 

to  u  O  •H  4> 

d)  -p  +>  r-l 

bo  ^  n  o  -o 

O  OJ  OJ  O  OJ 

»H  o  o  1-1  ;a 

a  r-l  o 

V  <4  <  CO 
c  n  v< 

O  JO  +J  1) 

¥  g  *>  u 

»H  w   o  "O  ■ — 


46 


3" 


o 


r-t 

m 

r-l 

r- * 

^. 

00 

^. 

0" 

F- 

C\J 

w" 

0 

0* 

rJ 

tM 

-»» 

r-t 

<n 

0 

is 
rn 

r-l 

u> 
in 

Co' 
r-* 

t~ 

0" 

-3- 

0 

r-l 

vo 

OS 
^. 

CO 

m 

ir> 
t- 
f-i 

lf\ 

iTv  0  m  0 
J-  VD  0  0 

ir\ 
m  ■ 

C\J  Q 

0  "5  C 

C\J  CT\co  0 

^; 

vO  ifN  00  vZ) 
i/N  ro  J- 

OJ  ir> 

1-1 

U>  r-l  \£> 
^  O  ITN 


81 

OS 


00 

"8. 


00 
CM 


SO 
00 


I-l 
on 

§ 

w 

r-l  CVJ  r-l  r-l 

u\co  J-  t-- 

r-l  CU  roQO  0 

OS  J-  OS  r-l  0 

m 

CVJ  Q 

SD  0 

C\J  . 
ITS 

VD 
r-l 

Ov 

0  ro  r-l  VXI 
tn        t—  r-l 

t-.3-  -3-  ITS 

J-  /-I  ro  IT.  ro 
OSOS  so  CJ 
J-  CM  ro  rocc 

C\J  Q 

m  0 

■-I 

C\J 
LTS 
CVJ 

I-' 

<M 

m 

OS  ON  0 
ro  CVJ  0  OS 
CTs  OS  J  CVJ 

0  CC  OS  r-l  ITN 
OvOO  CO  0  CO 
OS  rJ 

J- 

J- 

IM 

00  ITN 

r-l 

■OS- 

r-l 

■49- 

00 
00 


C\J  00 


T3  t>- 

la  ro 

Dl  OS 

r-l  ro 


t)  o 

r-l  +J  r-l  OJ 

g)  a  O  -P 

>  t)  CO  « 


Ph  E-l  O 


T3  O   C   O  O 

<  (p  1-1  m  o 


_  O  4) 

O  +>  +J 

•H  a 

-P  +J  M 

a  g)  o 

Ei-I  +>  TJ 

■rl  U  O  o< 

;}  a  r-l  41 

tj<  e»  r-l  ^^ 

H  o  <  PL, 


a, 


o  «  w 

C  'H  .H 

a)  o!  o!  00  roc 

J<  (-1  >-i  ins£>  s 

(ii  a  Q<  OS  OS  c 

U  r-l  r-l  r 

c  (d  0) 


D.  O 


•P  V  o  o  o 
c  a  m  ro  ro 

r-l  r-l  41  flj  a; 
I  3  g 


pt.  +J  >>  o  o 
4)  +>  o  o 

r-l    PC  -H    ^  JD 


III 
<!  <  <: 


01   O  O  OJ  4) 

a  -p  +j  p  +> 

4^4)  to  1/1 

(5  S3  t3  p  3 


■0000 


T3  O 
41 

(d  Id 


r-l     O    C   r-l   r-l  r-l 


w  w 
01  4; 

r-l  r-l    C    O  O 


i 


M  M  M 
000 

pq  m  pq 


47 


^  "iS  S  ^ 

r-4  0O  CM  F- 

rn  <*i 


CO 


8i, 

r-l 
4^ 


f- 

M 

M 

o\ 

CM 

r-* 

1 

si 

CO 

\0 

K 

H 

f- 

Q 

i-l 

ON 

CM 

1-1 

03 

CM 

^8  8^ 

ir\  Q  m 

r-l  Q  CM 

LTN  O  r-l 


m 

CM 

o 

21 

o 

-8 

00 

oo" 
CM 
VO 

r-l 

J-' 

r-< 

IT. 

r-( 

o 

d 

P 

r-l 

o\ 

r-l 

CO 

-3- 

8^ 

CO 


f- 

ITv 

C7\ 

r-l 

CM 

CO 

ir\ 

.-1 

m 

CM 

r-l 

m 

n 

■*•- 

Q  S 

r-l  O    O  -J 

Q  rJ 

CO  Q  t^-  UN 
-a  O  a^  UN 

Q  O  t^vD 
0\  O  <\J 
CM  U>VC  \D 
^    •>  " 

Vi)    ro  r-l 


8  8« 

no' 


m  CM 

CO  -3- 

CO  t- 


CM 

C-  CO  CO 


CJ\ 
CO 

Sj 

CM 

CM 

C\J 
-3- 

r-l 
r-l 

r-l 

CO 

J- 

r-l 

^8 

ITil 

m 

ndJ 

rnl 

ro 

r-l 

r-l 

CM  O  O 
CM  00  f-i  On 

CM  ro  O 

1 

ON  CM 

-*  CM  SP  O 
m  rO  O  .» 

r-l  l/N  r-l  ro 

VD  C7\  O 
^  o\  ro 
O  UN  ir\ 

NO 

in  On 

o  go 

UN  ON 

r-l  CO  O  VD 

S;  ^ 

r-l  On  cvj 

UN  00  r-l 

ON 

r-l 
NO 

CM  C^ 
COCO 
r-l  CO 

■4* 

•Si 

-*9- 

o 

bO 

C  <U 
th  m 

O  A 

o 


c  3 

o  +> 


o 


O 

o 


3  -p 

as 

K  ? 
O 

tlO  tS) 
Q 

•H  C 
13  ° 
Q)  CO 

a  -iJ 
o  c 


02 
IE 

O 
I-l 

1 

a 

« 

i 
o 
K 

M 

i 

Eh 


48 


as 


i 

ON 


J- 

\0 


ICO  cy 

-Cvj  <Jv 


N  ^  »-i  ^ 


81 

go  r-lCMND  UNnDCO-3- 

8 

On\C  "-1  _j  ^  m  t 

^  v5  -J  O  O  OJ  r-l 

OO 
r-l 

v5mC^UNr-IOJ0Of-<r-<t~-(Mm 

^. 

mqooo  ONroc~-oj  rn 
00  UN  ro\D  (VI  t~-  c\J  On 

^„ 

O  v£)  CD  UN  J-  O  O 
ro  rJ  \2  r-l  (M  CM 

CM  r-l  OO  CO    C-  VO  r-l 

UN 

o 

ojr-i      rocMCOCvjcvi  -» 

■  r— 1  00        '   i 

ON 
r-l 

O  C\J  '(T) 

UN 
r-l 

CM  OJ  r-l  O  J-  VD  CO 
—  ro  r-l 
r-l  ^ 

cn 

r-l 

•*» 

•♦9- 

-w- 

-*9- 

-69- 

omcuoOi-ivooorowifNoo 

C\U-J-0J>-lcOOJ.-l-3-vDv0CJ 

t- 
vO 

ONt-  r-ICMQCOm-O 
OOONJ-  t^ONb-UNUN 

t- 

r-ij-  ro  CM    1  CO 
-sO  C—  -3*        O  rr^ 

-3- 

CT\  J  Q  OO  UN  CO  CO  ^  UN  m  J-  U-N 
J^VOONCOONi-lQn-lOOWr-I^D 

J-  mco  i-iooooooj-r-lojm 

r-l 
OO 
t- 

^-u^O^a0r-lrnOaJ 

oovD  a\vx)t— owco 
t-t^  rouNcooDCSCJ 

o 
J- 

-3- 

O  d         O         d  rJ 

"5.  V 

fn 

UN  CO  o  moo  r-i  m  -* 
oj  \o      r-i  t--  <7N  ro 

ON  m 

1,620, 

^  r-t    O  OJ  r-l        CO  VO 

UN      m      rJ  o 

m         OJ  r-l 

VD 
r-l 

r-l 

r-l 

■w- 

•*» 

-W 

W  UN  J- 

\£>  ON  CT^ 

C7N  CM  O  NO 
CM  UN  m  J- 

CO   r-l  O 

UN  CM  C— 
NO  VO  CM  UN 
t-  t-  r-l  t- 


o 

VO 


t^co  mc--cooo  mcM  un 
UN  CO  O  ro  ro  J-  ro  r-i 
O  rJ  vD  O  O  00  On  ro  J- 

t-      v£>  \0  H  ro 

Q  OO  00  t— 

0\  vO 


ND 

r-IJ- 

C~- 

NO  ON 

CJ 

UN 

r-l  J-  ro  UN  J- 

d  r-l 

d 

NO 

r-l  UN  C7\  CM  CM 

On  CO 

O  UN  J- 

0~.  ro 

r-l 

roj-" 

CM  t-- 

CO 

ro 

ON  & 

00 

ND  OJ 

00 

ON 

-3 

UN 

r-l 

■» 

roco 


^  UNVD  0>Or-l  CM^ 

CMCMCMOJrorororo 


r-i  OJ  ro^  \D  C--CO 
J-  -3  J-  J-  -3-  J-  J- 
t—  t—  t^-  t— 


V  V  V  V 
4->  -P  +>  -P 


+>  +>  I 


4J  OJ  4)  0)  lU  o;  >> 

cj  o  o  o  o  o  ,c 

S  S  g  §  S 

c  a  B  0 

A)  <U  V  ll>  QJ  <U  U3 

+>  -P  +>+>+>  ■!->  O 

Q  c  CI  a  d  a  »^ 

-          .  .  -H  -H  -ri  -H  -H  -H  T) 


X)  4) 


C 
al 


O  H 


U  0) 
4)  o 


O)    □  ^1 

p.  01  m 


<»-i  v< 
o  o 


O  B  V  (U 

-    -  11)  0)  o  o  o 

c  c  c  d  c  c: 

O  O  0)  10  0)  0)  a) 

•H  -H  r-l  0)  C  C  a 

4^  4J  r-l  -H  lU  (V  0) 

«a    0)    0)  r-l  4J  4J  +J 

in    fH    U  p,  C  U  C 

4)    tt)    W  -H  'H  -H 


49 


Ill 
II 
II 
II 

II 
II 

II 
I 
I 
I 
I 
I 
I 
I 
I 


r 


-I  ,-1 

•■)  p  o 


u>aoco^-<-lOoocooc\JC\JOO^c\ICJu^co 


CO  -3-  OS  J-  m  m  On  t--Ov£>  ONt^t^iTNCMVO 
r-iCMJ-  r-iinmj-coirNcyoj'-iaSi-iso- —  >-i 

i-i  cvT  oj  _a-t-v£ii/Nir\o^Or-ig\ 

l/N  UA^-^  J-  1-1  ON  J-  J-  K  O  W 


I  CJ  00  t~VO  r-l 

1^  t-00  t~-  Q 
-OwO  CO  ir\  ON 


ifNrot^^f-rou^aivDOr-irovOi-iaSNDt-irNC^rof-OO 
CMt>-OrnrocDOsOi-iirNCQt--c\j0^t~-r-ioooi>-ojro.-i 
rJro\£)t— t-0\C\jr-iv£)OstCr-ii/Nj-t-ij-Oro\OrOr-ic^ro 

a3u-\rncOr-i(McoOr-isoOr-<Oi-<c\it~-^coj-t:~-v£>r-iijA 
mr-i  ro  cn — -     i-i  o\     0\roomir>t-m     — — -  ro 


00  t- 
h-t  On 


NO  c\j  mc--NO-^  O-j  ir\rornco  onOJ-  oni-i 

CO       O^-  Cn      CO       ON  " 


C~ir\t\J  ONr-l  l/Nr-U--*  OJND  rOVOCQ  ONr 

j-r-imcivCi-iNrjcyNO  i/^mu~\irvcO!E( 
Oroir\rnr-iCT\cOONCOvaOi-imr-iON 


r-l  OJ  C\J  1-1  r-l 


or-aorot~-i-ir-c\j-"' 
i-ico:vS^ONr-^-' 

OJ      CO  1-1 


1  \C 
I  1-t  CO 
^  CM 


O  NO 

CO  t- 
M  On 


i-ij^co  O  iTNcnvO  O  CvJ  LrNj-_j-J-< 
^0^-a'-3''-''X>0'^ONirNcuir\co 
cOu^Oi-ivOU-^OOJcDcn  "Tn^ 


u^-?  C7N-3 

^  vfi  S  ITN  O 
^  C\J  0\  C5  CO  NO 

ONoo  NO  m  m  CJ 
CO  CO  cvj  NO  On  J- 
1-1  Cvi  -3-  l/N  1-1 


81-1  c?  o  r-l  m>x)  - 
J-  O     NO  O  og  o 


CM       CVi  CM  CO  . 

CJN  C3N  1-1  < 
COCO 

rovD 


I  NO  NO  CM  ITN  l/N  ( 


CTN  J-  J-  l/NOO  00 


OJ  mj-  i/>NO  c^oo  C3N  o  c-i  CM  roNO  ^^co  on 
lrNU^l/^L^Nl/^l/^l^^L/^L^NNONONO\ONONONONO 
t-C^t~[^t^t-C--tr--C--C-t^t^t-C^t-t--t~ 


C-S-t-t~-C--C--[-t-t~-C~-[--C--t-t--f-t--CO0O0OCOCOT0aO 


Ml 


1-t  -p  fl>  fl;  tt)  ft> 

«)  0)  +j  -P  +>  +> 

u  C  CI  □  a  a 

M    0)  -H  -H  -H  -H 


to  a 

u  m 
a  a 
m  <u 

1^ 


§^  E  g 

^8  3  SS^ 

•H   D  O 

a)      q  o  a 

01   ^1   d  -H  -H  bp 

CC  4)      +^  P<  o 

B  r-l  CI  iu  -H 
O    t>    41    U  P< 

a>  +>  CJ  B 
+^  n  tn  n  o  -H 

i  S  2  M  m  6 


i 

EH 


50 


[I 

II 

II 

I 
i 
I 
I 

I 

I 

I 

I 


0^ 
-3- 


CM 


CO 
J- 


CO 


CO 

^. 

o 

CO 


-5 


Ol 

i 


i 

VD 
CO 

ITN 

ir\ 

ON 
CM 

•< 

J- 

m 

in 

m 

CM 

o 

ir\ 

CM 

!^ 

CM 

J- 

ro 
O 

O 

CO 

00 

00 
CVJ 

I-l 

r-l 

J- 

J-  ro  rooo  O 
m  (  

CM 


r-l 

r-l 

ITv 

o 

d 

m 

I-l 

C3\ 

r-t 

r-l 

X> 

J- 

VO 

-a- 

t- 

CO 

CO 

CO 

ro 

CO 

00 

=1 

I-l  1 

CT\ 

VO 

0\ 

r-l  O 
•  1 

r-l 

8  8^ 

-3- 

00 

o 

cu 

CM 

Lr\ 

Q  ro  r-l 

J- 

OJ 

\D 

OO 

00 

Q  t—  m 

OJ 

r-l 

I-l 

J- 

O  a\ir\ 

irv 

CM 

C^J 

o" 

Q  t^vD 

J- 

VD 

t-- 

c^ 

O  CM 

00 

OJ 

t- 

O 

I-l 

\£>  cn  r-l 

1-1 

C^ 

J- 

I-l 

I-l 

OJ 

■69- 

1  VJD  r-l 


CM 
OJ 

OJ  g> 

J-  0\ 

r-l  C~- 
r-l  XI 

00  o\ 
r-l  m 


VD 

J- 

4. 

8 

ro 

NO 

-a- 

ro 

ITS 

r^l 

ro 

v£> 

r-l 

-3- 

■t9- 

■«>9- 

CM    1  1 
t-  O  O 
•    1  1 

OJ 

ro 

00 

ro 
ro 

CM 

ro 
ro 
OJ 

CM 

J- 

OJ 
■a 

u^ 
OJ 

■<i9- 

■««■ 

r-l 

88^ 


a\ 

ro 

r^ 

OJ 
Lr\ 

OJ 

r-l 
OJ 
OJ 

^1 

nD 

J- 

l/N 

CM 
ND 

r-l 

CO 
00 

r-l 

ro 

r-l 

ro 

1  o  o 


OA  CM 

r-l 

-3-  ND 

r-l 

ir\ 

O  CO 

a\ 

OJ 

LP>  c3S 

J- 

t- 

CM  t- 

o" 

roco 

CM 

OJ 

r-l  CO 

o 

r-l 

r-l 

r-l  r-l  r-l 

CO  CO  CO 


W  ro  t-- 
O  O  O 

LTN  m  l/N 


r-l  VO 

CM  OJ       CM  CM 

\r\ir\  i!\ir\ 


O  O 

iTv  ro 
CO  m 


HI 

Ell 
Ml 

E-il 


D  Pm  O 


+> 

C  r-l 

<<H    O  0) 

O  -H  3 

+J  -p 

0)  Hi  u 

M  'H  < 
0)    O  I 

,a    01  CO 

U    »H  (U 


a  oS  +) 

•H  CO  to 

■O  13  W 

3  T3  (I 

r-l  H  "  B  ■-' 

u  d  3  »j  0) 

d  ,a  O  a  C) 

•H  O  Q)  W  « 

»^  a 

-  O  «(  -P  Vi 

n  r-l  m  o 

r-l  +J  r-l  «) 

0)  3  <V  f< 

■p  e  o  (u  u 

a  r-4  tf]  -p  r-4 


m  a 

^  ° 


>4  -p 


51 


< 

O 
Eh 


o 

H 


Eh 
U 

EH 

2 


O 


Q 


Q 


JH  O 


00 

00 

r-H 

00 

in  in  ro 

in 

00 

(N 

o 

o 

m 

00 

1— t 

CO 

r  ■ 

ro  rH 

00 

in 

o 

in 

n 

in 

vo 

in 

o 

o 

00 

00 

iH  ON 

ON 

CO 

ON 

r- 

o 

<N 

in 

ON 

o 

<N 

ON 

vo 

in 

o  vo 

o 

ON 

ON 

00 

o 

00 

CM 

s 

CO 

o 

O 

00 

00 

CJ  CO 

ON 

I— 1 

vo 

vo 

in 

in 

vo 

o 

cn 

^jo  in  m  o 

a\ 

00 

CO 

ro 

cs 

rH 

ON 

00 

vo 

2 

in 

(N 

<N  <N 

rH 

rH 

rH 

rH 

M 

</>- 

in 

< 

H 

2 
D 
S 


(N 
ON 


vo 

ON 


u 

Eh 


ON 


2 
D 


OS 

< 

H 
>« 

U 
CO 
M 
b 


vo 

ON 


ON 

rH 

o 

o  ^  in 

VO  VO  VO 

rH 

00 

ro 

ro 

00 

ON 

o 

r» 

00 

ON  00  ^ 

VO 

CM 

CM 

ON 

00 

ro 

ro 

ro  ro  ro 

ro 

ro  VO  in 

in 

00 

ON 

ON 

ON  ON  vo 

vo  vo  vo 

00 

00  CM  rH 

rH  in  CM 

CTN 

00 

00 

00 

00 

00  00  ^ 

in 

in  r-  CJN 

ON 

00 

VO 

vo  rH 

ro 

ro 

ro 

ro  ro  ro  rH 

CM 

CM  rH  00 

CM 

o 

ON 

ON 

00 

ro 

ro 

ro 

ro 

ro  ro  ro 

CM 

CM  (N  rH 

rH 

rH 

v> 

o 

o 

O 

o 

o  o  o 

o 

o  o  o 

O 

o 

O 

O 

o 

o 

o 

o 

O 

o  o  o 

o 

o  o  o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o  o  o 

o 

o  o  o 

o 

o 

O 

O 

o 

in 

in 

in 

in 

in  in  in 

in 

in  in  in 

in 

in 

in 

O 

o 

ON 

ON 

ON 

ON 

ON  ON  ON 

ON 

o\  ON  On 

ON 

ON 

ON 

O 

o 

vo 

vo 

vo 

vo 

vo  vo  vo 

VO 

vo  vo  V£> 

vo 

vo 

r- 

o  o 
o  o 
o  o 


o  o 
TT  o  in 
r«« 


o  o  o 
o  o  o 
o  o  o 


ON 

rM 

r^ 
1 

ro 

vo 

ON  ON  r-. 

in 

in 

VO 

ro 

o 

o 

ro 

• 

00 

o 

VO 

vo 

CM 

00 

rH  CO 

ON  in 

00 

in 

o 

rH 

in 

ro  iH 

vo 

ON  vo 

O 

in 

CM 

in 

o 

vo 

ro 

o 

00 

in 

ON 

ro 

in 

CM 

00 

CM 

00 

CM 

o 

in 

CM 

00 

in 

CM 

00 

in 

CM 

CM 

CM 

■ 

u  1 

o 

in 

CM 

ON 

vo 

in 

CO 

CM 

rH 

ON 

00 

VO 

m 

ro 

ro 

CN 

CM 

rH 

H 

in 

rH 

rH 

rH 

rH 

rH 

(N 

rH 

CO- 

LO 

o 

in 

O 

in 

O 

in 

o 

in 

o 

in 

in 

o 

in 

o 

o 

o 

in 

ro 

o 

00 

in 

ro 

o 

00 

in 

ro 

CM 

CN 

CM 

in 

CM 

in 

o 

VO 

in 

O 

vo  CM 

00 

ON 

in 

o 

00 

ro 

CM 

vo 

VO 

CM 

in 

r-l 

vo 

00 

VO 

ro 

rH 

00 

00 

O 

o 

rH 

rH 

o 

ON 

00 

CN 

ro 

in 

rH 

vo 

CM 

00 

o 

vo 

rH 

ro 

O 

vo 

CM 

00 

<JN 

in 

CM 

vo 

VO 

in 

in 

in 

ro 

ro 

ro 

CM 

CM 

rH 

•H 

rM 
«, 

r» 

</> 

v>- 

ro 

r» 

CM 

00 

vo 

ON 

CM 

in 

^ 

O 

VO 

00 

ro 

CM 

in 

<JN 

vo 

rH 

ro 

vo 

VO 

ON 

rH 

ON 

vo 

CN 

ro 

ro 

in 

CM 

ro 

o 

o 

r» 

00 

O 

in 

00 

VO 

ro 

vo 

rH 

rH 

rH 

1 

o 

O 

ON 

00 

r>- 

vo 

CM 

00 

00 

ON 

VO 

ON 

CM 

rH 

00 

CM 

1 

1 

ON 

o 

rH 

CN 

ro 

rr 

in 

vo 

o 

O 

in 

ro 

CM 

rH 

00 

00 

vo 

in 

CO 

CM 

rH 

rH 

ro 

in 
</)■ 


o 
o 

ON 

ro 


o 
o 
o 

o 

00 
ON 

CM 
rH 


Eh 

Eh 
W 

U 
Eh 
2 


Eh 
2 
D 
O 


2 

H 

o 

M 
O 


o 

O  OP 

o  in 
^  • 

in  vo 

CM 

ON  o 

ro 

rH  dP 
</)•  in 


ON  rH 

o 

o  ^  in 

vo  vo  vo 

rH 

00 

ro 

ro 

00 

ON 

o 

O  dfi 

CTk  O 

r«  r»  r- 

ON 

ON  CO 

VO 

CN 

CM 

ON 

CJN 

o  vo 

r>-  00 

ro 

ro 

ro  ro  ro 

ro 

ro  vo  in 

in 

00 

ON 

ON 

1 

1 

o 

o 

o 

*  0 

rH 

rH 

r-{  r-i  t-^ 

CO 

ro  vo 

vo 

o 

ON 

1 

1 

ON  4J 

ON  ON 

ON 

ON 

ON  ON  in 

vo 

vo  r-  ON 

00 

CJN 

vo 

vo 

rH 

ON 

ON 

VO  vo 

vo 

vo 

vo  vo  ^ 

in  in  ^  rH  in 

ro 

CM 

CM 

rH 

o 

CJN 

CM  CM 

CN 

CM 

CM  CM  CM 

H 

rH  rH  rH 

vo 

*\ 

rH 

CM 

''a*  1 

</> 

</y  CM 

r-  CO 

ON 

O 

rH  CM  CO 

in  VO  r» 

00 

ON 

o 

rH 

CM 

ro 

in 

00 

00  00  00 

00 

00  00  00 

00 

00 

CJN 

ON 

ON 

CJN 

CJN 

CJN 

i  1 

1 

1 

1  1  1 

i 

1   1  1 

1 

1 

1 

1 

1 

1 

1 

vo  r» 

00 

ON 

O  rH  CM 

ro 

Ti«  in  vo 

r« 

00 

a\ 

o 

»H 

CN 

ro 

r- 

00  00  00 

00 

00  00  00 

00 

00 

00 

CJN 

a\ 

ON 

ON 

CJN 

ON  ON 

<3N 

ON 

ON  ON  ON 

ON 

ON  ON  ON 

ON 

ON 

ON 

CJN 

CJN 

ON 

CJN 

ON 

rH  rH 

rH 

rH 

r-{ 

rH 

^-^  r-{  r-^ 

rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 
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BACTERIOLOGICAL  ANALYSES 
ANNUAL  SUMMARY  OF  RESULTS 
RAW  WATERS  -  SOURCES  AND  RESERVOIRS 


1976  -  1977 


Poinf  Lobos  Raw 

Agar  Count 
No.  Per  Ml. 

Coliform  Group 
10  ml,  portions 

Samples 

Min. 

265 

Max . 

360 

Median 
310 

No. 

Exam . 
20 

No. 
Pos. 
20 

10 

Pos. 
100 

No. 
Exam . 
4 

No. 
Pos. 
4 

10 

Pos. 

100 

120 

6000 

250 

170 

115 

67.6 

34 

22 

64.7 

Tp^i n  Pnrtnl 

<  1 

4000 

25 

240 

104 

43.3 

48 

24 

50.0 

16 

6000 

65 

255 

206 

80.8 

51 

47 

92  2 

IS 

ouuu 

900 

108 

49  4 

51 

21 

L  I 

41  2 

Siinol  Flltpr^ 

^  1 

zou 

9  HQ 
zUrS 

*;9 
Dz 

44 

r  1  trubui  iiuii    vYcii  riciij 

/  1 

6000 

120 

255 

10 

3  9 

51 

1 

2  0 

Pipn^nnton    Tnwn  XA/pll 

^  1 

5 

955 

Z  J3 

19 

IZ 

A  7 

51 

D  1 

u 

n  n 

U  -  u 

19 

6000 

180 

260 

190 

73.1 

52 

37 

71.2 

San  Antonio  Ouflft 

<  1 

5600 

65 

250 

60 

24.0 

50 

13 

26.0 

llnnpr        S  Re^prvnir 

^  1 
\  1 

ouuu 

ion 
izu 

260 

199 

76.5 

JZ 

4j 

89  7 

oz .  /  . 

Lower  C,S.  Reservoir 

•J 

6000 

105 

260 

184 

70.8 

52 

49 

94  2 

Lower  C  .S  ,  Outlet 

Q 

o 

ouuu 

IZU 

1465 

554 

37.8 

99^ 

lOO 

56  7 

San  Andreas  Reservoir 

OoU 

inn 

260 

137 

59  7 

'^9 
Dz 

97 
z/ 

'^l  0 

D  1  ^  7 

San  Andreos  Outlet 

\  1 

ouuu 

190 

IZU 

1545 

454 

29.4 

vv7 

907 
zu/ 

67  0 
o/  .u  .. 

P 1  1     r     1  ¥           V  1  1  ^ 

fi  1  n  r  r.  1  I  cis   m  i  rrn  r  p 

<  1 
N  1 

'^00 

iJ  w  vy 

50 

260 

151 

58J 

52 

31 

59  6 

HiinfAr^'  Pnint  Rp^prvnir 

<  1 

500 

<  1 

470 

2 

0.4 

94 

0 

0.0. 

:iTone   uum  jurr. 

50 

2200 

180 

255 

254 

99.6 

51 

51 

100 

Stone  Dam  Outlet 

2? 

3200 

120 

260 

256 

98.5 

59 

59 

100 

I  nkp  Merred  North 

100 

3800 

250 

MPN 

42 

41 

97.6 

Min. 

Max. 

Median 

13 

5400 

49 

Lake  Merced  South  -i- 

50 

4600 

150 

7.8 

540 

33 

42 

40 

95.2 

l  agunj;*  Creek 

820 

60000 

2500 

49 

24000 

920 

51 

51 

100 

Alameda  Creek 

20 

25000 

1200 

13 

16000 

220 

49 

48 

98.0 

+  Emergency  Standby  Source 

MPN:     Most  Probable  Number  of  Coliform  Organisms  per  100  Milliters 


BACTERIOLOGICAL  ANALYSES 
ANNUAL  SUMMARY  OF  RESULTS 

1976  -  1977 


Origin  of  Samples 

A 
N( 

gar  Count 
3.  Per  Ml. 

Coliform  Group 
10  ml,  portions 

Samples 

Min. 

Max. 

Median 

No. 
Exam . 

No. 
Pos. 

/n 

Pos. 

No. 
Exam . 

No. 
Pos. 

/o 

Pos. 

Distribution  Reservoir  vi 

_LnmhnrH  Rf»<;prvn!r 

n\\\  chlof 
<  1 

ination  f 
100 

acillties 

<  1 

525 

0 

0 

105 

0 

0 

llnlv.    MH     R*»<;.  #1 

<  1 

290 

20 

525 

101 

19  2 

105 

19 

18.1 

llnlv      MH     Rps  #7 

<  1 

1500 

<  1 

525 

1 

0^2 

105 

0 

0 

rnllpop   Hill  Re*;- 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

^iin<;pt  Rps  ^1 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Sunset  Res_  ^1 

<  1 

OC\C\C\ 

zuuu 

DZD 

x? 

7  n 

/  .U 

IVv 

A 

O  .  0 

MerreH  Mnnnr  R*»^- 

<  1 

240 

520 

1 

0.2 

104 

0 

0 

StnnfnrH   Hh;,  Re*:- 

<  1 

innn 

I17UU 

S  1 

J 1 J 

2 

IvO 

n 

u 

0 

<  1 

120 

<  1 

525 

61 

11.6 

105 

11 

10.5 

Summit  Reservoir 

<  1 

450 

525 

139 

24  6 

105 

27 

25  7 

Prnnr i^co  Reservoir 

<  1 

180 

350 

40 

11  4 

 1  1  »   

70 

6 

8.6 

Potrero  Hts  -  Reservoir 

<  1 

250 

<  1 

425 

2 

0  5 

85 

0 

0 

McLaren  Tank 

<  1 

250 

<  1 

515 

1 

0.2 

103 

0 

0 

Niles  Reservoir 

<  1 

1100 

10 

260 

6 

2.3 

52 

1 

1.9 

PMlgcK 

<  1 

600 

12 

2490 

452 

18.2 

498 

79 

15.9  . 

TREATED  WATER 
Alameda  East 

<  1 

120 

<  1 

255 

0 

0 

51 

0 

0 

Calaveras  Pipeline 

<  1 

>  6000 

50 

260 

145 

55  8 

52 

35 

67„3 

San  Antonio  Pipeline 

<  1 

>  6000 

100 

255 

56 

22.0 

51 

9 

17.6 

Sunol  P.P.  Outlet 

<  1 

>  6000 

<  1 

250 

0 

0 

50 

0 

0 

Sunol  Town  Supply 

<  1 

500 

<  1 

520 

>J  ^  \J 

0 

0 

104 

0 

0 

Sunol  Aqueduct 

<  1 

180 

<  1 

255 

0 

0 

51 

0 

0 

Irvinqton  Meter  N  &S 

<  1 

180 

<  1 

260 

0 

0 

52 

0 

0 

Bav  Cross.  Pipeline  ffl 

<  1 

2000 

<  1 

1300 

5 

0.4 

260 

1 

0.4 

Bay  Cross.  Pipeline  #2 

<  1 

JUU 

S  1 

1  JUD 

A 

1 

0  A 

Bay  Cross.  Pipeline  ^3 

<  1 

300 

\J  W  V/ 

<  1 

1305 

3 

0  2 

261 

0 

0 

Bov  Cross  PiDeline  ff4 

<  1 

lOU 

lOUU 

n 

n 

u 

9/^0 

ilOU 

0 

0 

Palo  Alto  Pioeline 

<  1 

^JU  . 

1 

u 

n 

0 

0 

S  -S  -  L  -   Cospv  Oijorrv 

<  1 

V  1 

u 

n 

u 

0 

0 

C-S.  ff2  Co^ev  Ouarrv 

<  1 

"Vv'V 

n 

u 

n 

?11 

0 

0 

S-F-   AifDort  North 

<  1 

420 

1305 

7 

0  5 

261 

1 

0.4 

5        Airport  South 

<  1 

300 

<  1 

1305 

0 

0 

261 

0 

0 

CS.  Pipeline  ffl 

r.S.  Pipeline 

<  1 

190 

<  1 

1550 

7 

0.5 

310 

1 

0.3 

Snn   Andreas  #?  Inlet 

<  1 

120 

<  1 

l'S9'^ 

62 

4.1 

305 

9  2.9 

San  Andreas  #3  Inlet 

<  1 

140 

<  1 

1505 

72 

4.8 

301 

9  3.0 

Son  And,  F,P-  #1  Outlet 

<  1 

50 

<  1 

1505 

0 

0  . 

301 

0     1  0 

San  And.  F.  P.  #2  Outlet 

<  1 

120 

<  1 

1525 

1 

OJ 

305 

0     i  0 

S,S,I       nt  MlllhrnP 

<  1 

240 

<  1 

1555 

6 

0.4 

311 

0     1  0 

San  Andreas  ^2  Baden 

<     1  1  120 

<  1 

1305  1 

1 

0.1 

261 

0     I  0 

54 


) 


Point  Lobos  System 

<  1 

<  1 

<  1 

25 

0 

0 

5 

0 

0 

Hunters  Point  Inlet 

<  1 

6000 

<  1 

390 

0 

0 

78 

0 

0 

Hunters  Point  Outlet  _ 

<  1 

300 

<  1 

395 

0 

0 

79 

0 

0 

Hunters  Point  System 

<  1 

6000 

160 

450 

0 

0 

90 

0 

0 

Univ.  Md.   Inlet  #2 

<  1 

600 

<  1 

525 

2 

0.4 

105 

0 

0 

Univ.  Md.  Outlet  #1 

<  1 

60 

<  1 

525 

0 

0 

105 

0 

0 

Univ.  Md.  Outlet  #2 

<  1 

240 

<  1 

515 

0 

0 

103 

0 

0 

Univ.  Md.  System  #1 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Univ.  Md.  System  ^2 

<  1 

180 

<  1 

490 

0 

0 

98 

0 

0 

Pniv,  Md.  System  #3 

<  1 

120 

<  1 

525 

0 

0 

105 

0 

0 

Univ.  Md.  System  #4 

<  1 

500 

<  1 

525 

0 

0 

105 

0 

0 

Univ.  Md.  System  ^5 

<  1 

250 

<  1 

510 

0 

0 

102 

0 

0 

Univ.  Md.  System  #6 

<  1 

950 

<  1 

525 

1 

0.2 

105 

0 

0 

Univ.  Md.  System  #7 

<  1 

62 

<  1 

525 

0 

0 

105 

0 

0 

Univ.  Md.  System  #8 

<  1 

2350 

<  1 

525 

1 

0.2 

105 

0 

0 

Colleqe  Hill  Inlet 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Colleae  Hill  Outlet 

<  1 

120 

<  1 

525 

0 

0 

105 

0 

0 

Colleqe  Hill  System  #1 

<  1 

250 

<  1 

525 

1 

0.2 

105 

0 

0 

rr^lUgP    Hill  ^Y^if^m  #? 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0   _  .. 

Siimpt  lnl*>t  #1 

<  1 

1000 

<  1 

525 

0 

0 

105 

0 

0 

Sunset  Outlet  #1 

<  1 

500 

<  1 

525 

0 

0 

105 

0 

0 

'^iimPt  Outlet  #2 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Sunset  System  #1 

<  1 

60 

<:  1 

500 

0 

0 

100 

0 

0 

Snmpf  System  #? 

<  1 

100 

<  1 

525 

0 

0 

105 

0 

0 

5iip«:*»t  System  #3 

<  1 

12.5 

<  1 

525 

0 

0 

105 

n 

0 

5unset  Svstem  #4 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

5+Jnset  System  #5 

<  1 

500 

<  1 

525 

0 

0 

105 

0 

0 

Sunset  Svstem  #6 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Sunset  System  #7 

<  1 

180 

<  1 

1  525 

0 

0 

105 

0 

0 

5unset  Svstem  #8 

<  1 

120 

<  1 

505 

0 

0 

101 

0 

0 

Sjjnset  Svstem  #9 

<  1 

240 

<  1 

510 

0 

0 

102 

0 

0 

Potrero  Hts.  Tank 

<  1 

240 

<  1 

525 

0 

0 

105 

0 

0 

Potrero  Hts.  Res.  Out. 

<  1 

180 

<  1 

520 

0 

0 

104 

0 

0 

Potrero  Hts.  System 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Lombard  System 

<  1 

240 

<  1 

515 

0 

0 

103 

0 

0 

Merced  Manor  Sys.  #1 

<  1 

240 

<  1 

525 

0 

0 

105 

0 

0 

Merced  Manor  Sys.  #2 

<  1 

240 

<  1 

505 

0 

0 

101 

0 

0 

Stanford  Hts.  Outlet 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Stanford  Hts.  Sys.  #1 

<  1 

240 

<  1 

525 

0 

0 

105 

0 

0    .  . 

Stanford  Hts.  Sys.  #2 

<  1 

120 

<  1 

525 

0 

0 

105 

0 

0  . 

Stonford  Hts.  Sys.  #3 

<  1 

180 

<  1 

525 

0 

0 

105 

0 

0 

Sutro  Outlet 

<  1 

120 

<  1 

520 

0 

0 

104 

0 

0 

Sutro  System  #1 

<  1 

50 

<  1 

525 

0 

0 

105 

0 

0 

Sutro  System  #2 

<  1 

250 

<  1 

525 

0 

0 

105 

0 

0 

Sutro  System  #3 

<  1 

300 

<  1 

495 

0 

0 

99 

0 

0 

Sutro  System  #4 

<  1 

240 

<  1 

525 

11 

2.1 

105 

3 

2.9 

McLaren  System  #1 

<  1 

290 

<  1 

525 

1 

0.2 

105 

0 

0  ..  . 

McLaren  System  #2 

<  1 

270 

<  J 

520 

2 

0.4 

104 

0 

0 

Summit  Outlet            '   <  "l 

110 

<     1  1  520 

0 

0 

104 

0  . 

0 

Summit  System             !    <•  i 

IftO 

<       1 1  520 

0 

0 

104 

0  ' 

0 

Stanford  Hts.    Inlet       !    <-  1 

120 

<     1?  525, 

0 

0 

0 

0 

1 

!           !  1 
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SAN  FRANCISCO  WATER  DEPARTMENT 
MINERAL  ANALYSES 
TABLE  I 


A 

B 

Hatch  Hetchy  Reservoir 

Alameda  East  Portal 

Source 

(surface) 

(treated  water) 

Date  Sampled 

June  28,  1977 

June  27,  1977 

CHEMICAL  CONSTITUENTS 

mg/liter 

mg/liter 

Cations      (  \-) 

Aluminum 

< 

0,010 

<  0.010 

Arsenic 

< 

0.005 

<  0,005 

Barium 

< 

0.1 

<  0.1 

Boron 

0.04 

0.10 

Cadmium 

< 

0.002 

<  0,002 

C  ale  i  um 

1.1 

4.0 

Chromium 

< 

0.01 

<  0.01 

Copper 

< 

0.01 

<  0.01 

Iron 

0.12 

0.08 

Lead 

< 

0.02 

<  0.02 

Mognesium 

0.1 

0.2 

Mongonese 

< 

0.005 

<  0,005 

Mercury 

< 

0.001 

<  0.001 

^  Potassium 

0.2 

0.2 

Silver 

< 

0.01 

<  0.01 

Sodium 

1.0 

1.9 

Zinc 

< 

0.01 

<  0.01 

Anions  (-) 

■   ■  \  ■ 

Bicarbonate 

6.1 

8.5 

Carbonate 

0.0 

1.8 

Chloride 

0.0 

3.0 

Cyanide 

< 

0.005 

<  0.005 

Fluoride 

0.0 

0.0 

Hydroxide 

0.0 

0.0 

Nitrate 

0.0 

<  0.5 

Nitrite 

< 

0.001 

<     0 . 001 

Phosphate 

< 

0.01 

<  0.01 

Sulfate 

0.8 

0.8 

Nonionics 

Total  Apparent  ABS 

0.01 

0.01 

Ammonia  (Albumoid  NH3) 

< 

0.02 

<  0.02 

Ammonia  (Free  NH3) 

< 

0.03 

<  0.03 

Carbonate  Equivalent 

3,0 

7.8 

Dissolved  Oxygen  (O2) 

8.5 

10.1 

Silica  (SiO;)  (Soluble  SiOj) 

0.2 

0.2 

Tannins  &  Liggins 

0.05 

0.05 

Derived  Values 

Hardness  as  CaC03 

3.4 

11.0 

Alkalinity  as  CaC03 

5 

10 

Total  Residue  at  103°C    -  105"C 

9 

21 

Physical  Measurements 

Conductivity  (Micromhos/CM) 

15 

35 

PH 

7.1 

8.9 

Turbidity  (Units) 

0.4 

0.2 

Color  (Units) 

0.0 

0.0 

*  Selenium 

< 

0.005 

<  0.005 
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SAN  FRANCISCO  WATER  DEPARTMENT 
MINERAL  ANALYSES 

TABLE  11 


C 

D 

Source 

Calaveras  Reservoir 
(Surface) 

San  Antonio  Pipeline 
(Filtered  Woter) 

Date  Sampled 

June  10,  1977 

June  10,  1977 

CHEMICAL  CONSTITUENTS 

mg/liter 

mg/liter 

Cations      (  1 ) 

Aluminum 

0,035 

0.060 

Arsenic 

< 

0.005 

< 

0.005 

Barium 

< 

0.1 

< 

0.1 

Boron 

0.18 

0,25 

Cadmium 

< 

0,002 

< 

0.002 

Calcium 

36.0 

31.2 

Chromium 

< 

0.01 

< 

0.01 

Copper 

< 

0.01 

< 

0.01 

Iron 

0.07 

0.06 

Lead 

< 

0.02 

< 

0.02 

Magnesium 

11.8 

12.1 

Manganese 

< 

0.005 

< 

0.005 

Mercury 

< 

0.001 

< 

0.001 

^  Potassium 

1.8 

2.0 

Silver 

< 

0,01 

< 

0.01 

Sodium 

12.3 

21.0 

Zinc 

0.01 

< 

0.01 

Anions  (-) 

Bicarbonate 

141.5 

120.8 

Carbonate 

4.8 

0.0 

Chloride 

7.0 

32.0 

Cyanide 

< 

0.005 

< 

0.005 

Fluoride 

0.0 

0.0 

Hydroxide 

0.0 

0.0 

Nitrate 

< 

0,5 

0.5 

Nitrite 

< 

0.001 

< 

0.001 

Phosphate 

< 

0.01 

< 

0.01 

Sulfate 

31.9 

30.1 

Nonionics 

Total  Apparent  ABS 

0.01 

0.01 

Ammonia  (Albumoid  NH3) 

< 

0.02 

< 

0.02 

Ammonia  (Free  NH3) 

< 

0,03 

< 

0.03 

Carbonate  Equivalent 

79.2 

59.4 

Dissolved  Oxygen  (Op) 

9.0 

8.5 

Silica  (SiO;)  (Soluble  SiO?) 

0.3 

0.2 

Tonnins  &  Liggins 

0.05 

0.05 

Derived  Values 

Hardness  as  CaC03 
Alkalinity  as  CaC03 

138.5 
124 

127.8 
99 

Total  Residue  at  103  °C  -  105 "C 

187 

216 

Physical  Measurements 

Conductivity  (Micromhos/CM 
PH 

Turbidity  (Units) 
Color  (Units) 

306 
8.6 
0.6 
0.0 

360 
7.6 
0.1 

5 

*  Selenium 

< 

0.005 

< 

0.006 
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SAN  TRANCISCO  WAIER  DflPARTMCNT 


MINERAL  ANALYSES 
TABLE  III 


E 

F 

Crystal  Springs 

San  Andreas  Lines 

Source 

Reservoir  # 

(Filtered  Water) 

Date  Sampled 

June  8,  1977 

June  8,  1977 

CHEMICAL  CONSTITUENTS 

mg/liter 

mg/liter 

Cations      (  i ) 

Aluminum 

<  0.010 

0.020 

Arsenic 

<  0.005 

<  0.005 

Barium 

<  0,1 

<  0.1 

Boron 

0.08 

0,08 

Cadmium 

<  0.002 

<  0.002 

Calcium 

8.1 

9.8 

Chromium 

<  0.01 

<  0.01 

Copper 

<  0.01 

<  0,01 

Iron 

0,06 

0.02 

Lead 

<  0.02 

<     0 , 02 

Magnesium 

1.6 

2.4 

Manganese 

/      n  nnn 
<      V . UUD 

<  U.UUj 

Mercury 

<  0.001 

<  0.001 

^  Potassium 

0.5 

0.6 

bi  iver 

<  0.01 

<  O.OI 

Sodium 

3.2 

5,5 

Zinc 

,    <  0.01 

0.035 

Anions  (-) 

Bicarbonate 

29.3 

37.8 

Carbonate 

0.0 

0.0 

Chloride 

4.5 

6.0 

Cyanide 

<  0.005 

<  0.005 

Fluoride 

0.0 

1,0 

Hydroxide 

0.0 

0.0 

Nitrate 

<  0.5 

<  0.5 

Nitrite 

<  0.001 

<  0.001 

Phosphate 

<  0,01 

<  0.01 

Sulfate 

3.5 

4.4 

Nonionics 

Total  Apparent  ABS 

0.01 

0.01 

Ammonia  (Albumoid  NHi) 

<  0.02 

0,02 

Ammonia  (Free  NH3) 

<  0.03 

<  0.03 

Carbonate  Equivalent 

14.4 

18.6 

Dissolved  Oxygen  (O2) 

9.2 

9.8 

Silica  (SiOj)  (Soluble  Si02) 

0.2 

0.1 

Tannins  &  Liggins 

0.05 

0.05 

Derived  Values 

Hardness  as  CaC03 

26.8 

34.4 

Alkalinity  as  CaC03 

24 

31 

Total  Residue  at  103  °C-  105°  C 

47 

65 

Physical  Measurements 

Conductivity  (Micromhos/CM) 

77 

101 

pH 

7.8 

7.7 

Turbidity  (Units) 

1.0 

0.2 

Color  (Units) 

0.0 

0.0 

*  Selenium 

<  0.005 

<  0.005 
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SAN  FRANCISCO  WATFR  OrPARTMENT 
MINERAL  ANALYSES 
TABLE  IV 


G 

H 

Pilorcitos  Reservoir 

Sto 

ne  Dam  Reservoir 

Source 

(Surface') 

(Surfoce) 

Date  Sompled 

June  8,  1977 

June  8,  1977 

V_riClvMV_ML    V„  WIN  J  1  M  U  C  IN  1  J 

TT\r\    1  1  for 

9  /    '  •  '  CI 

mn  '  1 1  f  A r 

Cafions      (  i ) 

Alum  1  nufn 

U  .  \}l  \) 

Arserii  c 

Barl  um 

0  1 
u .  1 

Boron 

0. 06 

0.08 

C  odm  i  um 

< 

0.002 

< 

0.002 

Calcium 

20.0 

26.0 

L  nromi  um 

< 

n  ni 
U .  Ul 

< 

U .  Ul 

Copper 

<• 

U .  Ul 

y 

< 

U .  Ul 

Iron 

U  .  U4 

n  97 

u ,  /  / 

1  —  — -J 
Lead 

y 

n  09 
u .  uz 

Magnesium 

J  .  0 

7 

/  .  J 

Manganese 

n  n  o'i 

U  .  UUJ 

y 

V, 

0  OO'i 

Mercury 



< 

(J .  LHJI 

y 
< 

r\  HAT 

U.  UUI 

^  Potassium 

n  c 
0  .  D 

0.0 

5 1  iver 

< 

U .  Ul 

y 

< 

A  AT 

U ,  Ul 

Sodium 

ID  ,  L 

1A  0 
10  ,  u 

Zinc 

0.01 

< 

0.01 

Anions  (-) 

Bicarbonate 

/o ,  y 

1 AA  A 
lUU  .  U 

Carbonate 

U .  U 

U  .  U 

Criloride 

z  1  .  J 

z^ .  D 

Cyanide 

U .  UUj 

A  AA^ 
U ,  UUj 

Fluoride 

u .  u 

A  A 
U .  U 

nyoroxiue 

n  n 

u  .  u 

n  0 

Ni  frafe 

< 

0.5 

< 

0.5 

Nlirlfe 

< 

0.001 

< 

0.001 

rhospnare 

U ,  Ul 

y 

< 

A  Al 
U  .  Ul 

1  w  •  0 

Nonionics 

Tof  ril    ArtPinr  An  t"  AR^ 

0.01 

0 , 01 

Ammonia  (Albumoid  NH3^ 

< 

0.02 

< 

0.02 

Ammonia  (Free  NH3) 

< 

0,03 

< 

0.03 

Carbonate  Equivalent 

J/  .  0 

AO  ') 

Uissoived  Uxygen  (Cp' 

0 

'  .  "1 

0  9 

V./ 

biiica  (biU?)  (boluble  biU^I 

U .  I 

A  .i 

0  0^ 
U  ,  U  J 

Derived  Values 

Hardness  as  C0CO3 

73.0 

95.8 

Alkalinity  cs  C0CO3 

63 

82 

Total  Residue  at  103  '  C  -  105"C 

106 

142 

Physical  Measurements 

Conductivity  (Mi cromhos/CM) 

213 

256 

PH 

8.2 

7.8 

Turbidity  (Units) 

0.5 

1.0 

Color  (Units) 

5 

5 

*  Selenium 

< 

0.005 

< 

0.005 
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SAI  I  tRANCISCC)  WAirR  DEf'ARTMtNT 
MINERAl  ANALYSES 
TABLE  V 


I 


Source 

Lake  Merced  Reservoir 
(Surface) 

Sunol  Filters 

Date  Sampled 

June  8,  1977 

June  10,  1977 

CHEMICAL  CONSTITUENTS 

mg/llter 

mg/liter 

Cations      (  1 ) 

Aluminum 

0.045 

0.085 

Arsenic 

< 

0,005 

< 

0.005 

Barium 

< 

0.1 

< 

0.1 

Boron 

0. 10 

0.90 

Cadmium 

< 

0.002 

< 

0.002 

Calcium 

30,0 

67.5 

Chromium 

< 

0.01 

< 

0.01 

Copper 

< 

0.01 

< 

0.01 

Iron 

0.02 

0.04 

Lead 

< 

0.02 

< 

0.02 

Magnesium 

30.8 

23.0 

Manganese 

< 

0.005 

< 

0.005 

Mercury 

< 

0.001 

< 

0.001 

^  Potassium 

2.2 

1.8 

Silver 

< 

0.01 

< 

0.01 

Sodium 

55.2 

23.0 

Zinc 

0.01 

< 

0.01 

Anions  (-) 

Bicarbonate 

206.2 

246.4 

Carbonate 

0.0 

0.0 

Chloride 

81.0 

42.5 

Cyanide 

< 

0.005 

< 

0.005 

Fluoride 

0.0 

0.0 

Hydroxide 

0.0 

0.0 

Nitrate 

< 

0.5 

7.0 

Nitrite 

< 

0.001 

< 

0.001 

Phosphate 

0.02 

< 

0.01 

Sulfate 

39.2 

45.9 

Nonionics 

Total  Apparent  ABS 

0.01 

0.01 

Ammonia  (Albumoid  NH3) 

< 

0.02 

< 

0.02 

Ammonio  (Free  NH3) 

< 

0.03 

< 

0.03 

Carbonate  Equivalent 

101.4 

121.2 

Dissolved  Oxygen  (O2) 

6.9 

8.8 

Silica  (SiO?)  (Soluble  SiOp) 

1.6 

0.6 

Tannins  &  Liggins 

0.20 

0.05 

Derived  Volues 

Hardness  as  CaC03 

201.7 

263.4 

Alkalinity  as  CaC03 

169 

202 

Total  Residue  at  103    C-  105"C 

392 

386 

Physical  Measurements 

Conductivity  (Micromhos/CM) 

632 

608 

PH 

8.3 

7.3 

Turbidity  (Units) 

6.0 

0.1 

Color  (Units) 

5 

0.0 

*  Selenium 

< 

0.005 

< 

0.005 

60 

SAN  FRArJCISCO  WA1IR  DrPARTMENT 
MINERAI  ANALYSES 
TABLE  VI 


K 

L 

Source 

Pleasanton  Well  Field 

(>t. 

Lobos 

Do^e  Sampled 

June  10,  1977 

June  10,  1977 

CHEMICAL  CONSTITUENTS 

mg/liter 

mg/liter 

Cations      (  i ) 

Aluminum 

0,080 

0 . 074 

Arsenic 

< 

0.005 

< 

0.005 

Barium 

< 

0.1 

< 

0.1 

Boron 

0.32 

< 

0.02 

Cadmium 

< 

0.002 

< 

0.002 

Calcium 

63.0 

33.6 

Chromium 

< 

0.01 

< 

0.01 

Copper 

< 

0.01 

< 

0.01 

Iron 

0.04 

0.04 

Lead 

< 

0.02 

< 

0.02 

Magnesium 

30.5 

42.0 

Mangonese 

< 

0.005 

< 

ft  r\r\c 

0.005 

Mercury 

< 

0.001 

< 

0.001 

Potassium 

1.8 

2.8 

Silver 

0.01 

< 

ft  ft! 

0.01 

Sodium 

Oft  r\ 

29.0 

35.2 

Zinc 

0.01 

< 

0.01 

Anions  (-) 

Bicarbonate 

266.0 

212,3 

Carbonate 

0,0 

0.0 

Chloride 

42.5 

50.0 

Cyanide 

< 

0,005 

< 

ft  ftftr 

0.005 

Fluoride 

0.0 

0.0 

Hydroxide 

0.0 

ft  ft 

0.0 

Nitrate 

8.0 

31.5 

Nitrite 

< 

0.001 

< 

0.001 

Phosphate 

< 

0.01 

< 

0.01 

Sulfate 

61.1 

£  A  ft 

64.2 

Nonionics 

Totol  Apparent  ABS 

0.01 

0.01 

Ammonia  (Albumoid  NH3) 

< 

0.02 

< 

0.02 

Ammonia  (Free  NH3) 

< 

0.03 

< 

0.03 

Carbonate  Equivalent 

130.8 

104.4 

Dissolved  Oxygen  (O2) 

8.4 

8.9 

Silica  (SiO?)  (Soluble  SiO^) 

0.8 

1.4 

Tannins  &  Liggins 

0.05 

0.05 

Derived  Values 

Hardness  as  CaC03 
Alkalinity  as  CaC03 

283,0 
218 

256.8 
174 

Total  Residue  at  103   C  -  105"C 

393 

394 

Physical  Measurements 

Conductivity  (Micromhos/CM) 
pH 

Turbidity  (Units) 
Color  (Units) 

652 
7.4 
0.1 
0.0 

639 
7.4 
0.3 
0.0 

*  Selenium 

< 

0.005 
61 

< 

0.005 

SAN  TRANCISCC)  WAItR  OrPAR rMfNT 
MINERAL  ANALYSES 
TABLE  VII 


M 

N 

Source 

Cherry  Reservoir 

Lak 

e  Eleanor  Reservoir 

Date  Sampled 

June  28,  1977 

June  28,  1977 

CHEMICAL  CONSTITUENTS 

mg/l  iter 

mg/liter 

CoHons  (l) 

Aluminum 

< 

0.010 

< 

0.010 

Ar^^n  1  c 

< 

0.005 

< 

0  005 

Barl  um 

< 

0.1 

< 

0.1 

Boron 

0.02 

0.06 

Cadmium 

< 

0.002 

< 

0.002 

Calcium 

1.1 

0.9 

III  ^IIII^IM 

< 

0.01 

< 

0.01 

< 

0.01 

< 

0.01 

1  ron 

0.12 

0.34 

L  cod 

< 

0.02 

< 

0.02 

Mognes  i  um 

0.2 

0.1 

Manganese 

< 

0.005 

< 

0.005 

KAprr"  iirv 

< 

0.001 

< 

0.001 

Pnf  05^1  um 

0.2 

0.2 

Silver 

< 

0.01 

< 

0.01 

S  odi  um 

0.7 

0.8 

Zinc 

^  < 

0.01 

< 

0.01 

Anions  (-) 

Bicarbonate 

6.1 

4.9 

Carbonate 

0.0 

0.0 

Chloride 

0.0 

0.0 

Cyanide 

< 

0.005 

< 

0.005 

Fluoride 

0.0 

0.0 

Hydroxide 

0.0 

0.0 

Nitrate 

0.0 

0.0 

Nitrite 

< 

0.001  • 

< 

0.001 

Phosphate 

< 

0.01 

< 

0.01 

Sulfate 

0.1 

0.6 

Nonionics 

Total  Apparent  ABS  0.01  0.01 

Ammonia  (Albumoid  NH3)  <     0.02  <  0.02 

Ammonia  (Free  NH3)  <     0.03  <  0.03 
Carbonate  Equivalent                                              3.0  2.4 
Dissolved  Oxygen  (O2)                                             9.8  8.3 
Silica  (SiO?)  (Soluble  SiOj)                                  0.1  0.2 

Tonnins  &  Liggins  0.05  0.05 

Derived  Values 

Hardness  05  CoCOj                                                   3.4  2.6 
Alkolinity  as  CaCO^  5  4 

Total  Residue  ot  103   C  -  105"C  5  14 

Physical  Measurements 

Conductivity  (Micromhos/CM)  13  12 

pH  7.1  6.9 

Turbidity  (Units)  0.5  0.7 

Color  (Units)  0  0 

*      Selenium  <     0.005  <  0.005 
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TABLE  NO.  5 


PIPE  RECORDS 


CITY  DISTRIBUTION  SYSTEM 


Total  Pipe  Removed  or  Total  Pipe 

in  Ground  Pipe  Laid      Abandoned  In  Ground 

Size  June  30,  1976*       1976-77*  1976-77*  June  30,  1977* 


WROUGHT  IRON  AND  STEEL  PIPE 

0-1/4 " 

9 .  047 

0 

0 

9  .  047 

1 

29.760 

0 

0 

29.760 

1-1/4 

3.398 

0 

0 

3.398 

1-1/2 

121  618 

210 

317 

121 . 511 

Art  JU    f    'mJ  JU  ^ 

2 

108 . 817 

909 

827 

108  899 

439 

0 

0 

439 

4 

3.886 

0 

0 

3.886 

1.825 

0 

0 

1.825 

0  \J  mm  ^ 

8 

566 

0 

0 

566 

*J  \J  \J 

12 

7  ,316 

0 

0 

1 , 316 

13 

456 

0 

0 

456 

16 

19,801 

0 

0 

19,801 

18 

4  ,153 

32 

0 

4 , 185 

20 

87,496 

0 

0 

87,496 

22 

22,321 

0 

0 

22,321 

23-1/2 

1,187 

0 

0 

1,187 

24 

78,193 

0 

0 

78 .193 

30 

47,695 

1,037 

1,110 

47 . 622 

"   #    0    \J  mm  mm 

33 

2,409 

0 

0 

2.409 

mm  0   ^  \J  J 

36 

56,616 

0 

0 

56 .616 

37-1/2 

8,896 

0 

0 

8  896 

44 

22,266 

0 

0 

77  266 

^  £  ,  ^  u  u 

48 

12,818 

39 

37 

^  7  fi s>n 

X  <b  ,  O  <b  V/ 

60 

26,216 

0 

0 

7f>    71  6 

TOTAL 

677,195 

2,227 

2,291 

677,131 

DUCTILE  IRON  AND 

CAST  IRON  PIPE 

2" 

22,211 

0 

0 

22,211 

3 

41,088 

0 

181 

40,907 

4 

480,996 

1,838 

1,976 

480,858 

6 

2,102,039 

6,003 

2,587 

2,105,455 

8 

1,762,922 

2,701 

967 

1,764,656 

10 

3,287 

0 

0 

3,287 

12 

609,078 

8,671 

1,185 

616,564 

16 

383,371 

3,742 

32 

387,081 

20 

22,609 

0 

0 

22,609 
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TABLE  NO.  5 
PIPE  RECORDS 

CITY  DISTRIBUTION  SYSTEM  -  CONTINUED 


Size 


Total  Pipe 
In  Ground 
June  30,  1976* 


Pipe  Laid 
1976-77* 


Removed  or 
Abandoned 
1976-77* 


Total  Pipe 
In  Ground 
June  30,  1977* 


DUCTILE  IRON  AND  CAST  IRON  PIPE  (CONT'd.) 


22" 

24 

30 


TOTAL 


12,198 
60,093 
4,397 

5,504,289 


0 
0 
0 


22,955 


0 
0 

0 


6,928 


12,198 
60,093 
4,397 

5,520,316 


TRANSITE  PIPE 


6" 
8 


TOTAL 


16,982 
24,552 

41,534 


0 

0 


0 

38 


38 


16,982 
24,514 

41,496 


PLASTIC  PIPE 


1" 
2 


TOTAL 


326 
190 


516 


0 

0 


0 
0 


326 
190 


516 


TOTAL 
ALL  PIPES 


6,223,534 


25,182 


9,257 


6,239,459 


TOTAL  MILES 


1,178.7 


4.8 


1.8 


1,181.7 


*A11  numbers  are  in  feet  unless  otherwise  noted. 
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ORGANIZATION  AND  PERSONNEL 


CITY  AND  COUNTY  OF  SAN  FRANCISCO 
PUBLIC  UTILITIES  COMMISSION 
SAN  FRANCISCO  WATER  DEPARTMENT 
ORGANIZATION  CHART 


RESOURCES 
AND  PLANNING 


SENIOR  ENGINEER 


COMMERCIAL 
DIVISION 


MANAGER 


ASSISTANT  MANAGER 


CITY  DISTRIBUTION 
DIVISION 


MANAGER 


A*»rsTANT  managj:r 


GENERAL  MANAGER 
AND 

CHIEF  ENGINEER 


ASST.  GENERAL  MANAGER 
OPERATIONS    a  MAINTENANCE 


ASST  GENERAL  MANAGER 
ADMINISTRATIVE 


ACCOUNTING 
DIVISION 


CHIEF  ACCOUNTANT 


principal  accountant 


LAND 

DIVISION 


MANAGER 


SUBURBAN 
DIVISION 


MANAGER 


PENINSULA 
DIVISION 


ASSISTANT  MANAGER 


ALAMEDA 
DIVISION 


ASSISTANT  MANAGER 


EXECUTIVE 
DIVISION 
ADMINISTRATIVE 

STAFF 
CLAIMS  SECTION 


ENGINEERING 
DIVISION 


PRINCIPAL 
CIVIL  ENGINEER 


WATER  QUALITY 
DIVISION 


MANAGER 


ASSISTANT  MANAGFR 


RETIRED  EMPLOYEES 
AND 
IN  MEMORIAM 


PERSONNEL 


General  Manager    Kenneth  R.  Boyd 

Assistant  General  Manager,  Operations  and  ...  Eugene  J.  Kelleher 
Maintenance 

Assistant  General  Manager,  Administrative  ...  Cyril  J.  Roche 
ENGINEERING  DIVISION 

Principal  Engineer    Julian  L.  Bardoff 

Senior  Civil  Engineer,  Design    Ray  F.  Quan 

Senior  Civil  Engineer,  Construction    D.  P.  Cooper 

RESOURCES  AND  PLANNING 

Senior  Civil  Engineer   Thomas  Q.  Chan 

CITY  DISTRIBUTION  DIVISION 

Manager   John  E.  Kenck 

Assistant  Manager    G.  Y.  Nakagaki 

Shop  Superintendent    F.  L.  Baggetta 

PENINSULA  DIVISION 

Assistant  Manager    E.  L.  Fonseca 

ALAMEDA  DIVISION 

Assistant  Manager    Tandy  W.  Carter 

WATER  QUALITY  DIVISION 

Manager   Harry  W.  Tracy 

COMMERCIAL  DIVISION 

Acting  Manager   Robert  A.  Vasconcellos 

Assistant  Manager    F.  Frery 

ACCOUNTING  DIVISION 

Chief  Accountant    Harold  Guetersloh,  Jr. 

LAND  DIVISION 

Manager   Richard  Tanaka 

NUMBER  OF  EMPLOYEES 

Permanent  575 
Temporary  4  7 
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RETIRED 


July  1,  1976  through  June  30,  1977 

During  the  fiscal  year,  the  following  employees  were  retired  from 
service  and  recognition  is  given  to  their  faithful  services  in  the 
organization; 

EMPLOYEE  CLASSIFICATION 


BACA,  Arnold 

7514 

General  Laborer 

BLICK,  Ben 

3^16 

Gardener 

CABRERO,  Magno 

1480 

Principal  Water  Service  Clerk 

CUNNINGHAM,  Charles 

7470 

Watershed  Keeper 

CUNNINGHAM,  William 

7334 

Stationary  Engineer 

CURRY,  Ambrose 

7250 

Utility  Plumber  Supervisor  I 

DREW,  Thomas 

7462 

Utility  Plumber  Helper 

FAVRE,  Louis 

5204 

Assistant  Civil  Engineer 

HART,  James 

7388 

Utility  Plumber 

HIGUERRA,  Alfred 

7514 

General  Laborer 

HOLMES,  William 

7360 

Pipe  Welder 

JACKSON,  Daniel 

7514 

General  Laborer 

KAVANAUGH,  James 

1410 

Chief  Clerk 

KISER,  James 

7250 

Utility  Plumber  Supervisor  I 

LAURIENTI,  Henry 

7313 

Automotive  Machinist 

LUCEY,  Daniel  S. 

7316 

District  Water  Serviceman 

LEARY,  William 

1936 

Senior  Storekeeper 

LITTLE,  Robert 

1630 

Account  Clerk 

MCDOWELL,  Robert 

7334 

Stationary  Engineer 

MERER,  Harry 

1426 

Senior  Clerk  Typist 

MIDSON,  Richard 

7215 

General  Laborer  Supervisor 

MYERS,  Glen 

5206 

Associate  Civil  Engineer 

PILLMAN,  Frank  W. 

4364 

Assistant  Collections  Supervisor 

PILLMAN,  Janet 

1332 

Consumer  Relations  Supervisor 

SCOLNIK,  Robert 

7250 

Utility  Plumber  Supervisor  I 

SHAFFER,  Thomas 

7514 

General  Laborer 

SHEMANSKI,  Joseph 

7514 

General  Laborer 

SMITH,  Lonnie 

7514 

General  Laborer 

SNELL,  Lidsey 

7250 

Utility  Plumber  Supervisor  I 

SULLIVAN,  Frank 

7355 

Truck  Driver 

UNGER,  George 

7240 

Water  Meter  Shop  Foreman 

WUESTFIELD,  George 

3416 

Gardener 

IN  MEMORIAM 

FRERY,  Frank 

1116 

Assistant  General  Manager 

Commercial  Division 

MILLER,  Gordon 

7332 

Maintenance  Machinist 

STOUGHTON,  William 

7470 

Watershed  Keeper 
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